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fi _ 755 Fs pe feng oy eas 2 Jab 
W Agr ſample the Principles are, upon 


wich the whole Art of P RR“ 


rer depends, and with- 
al = uſetul, nay. how abſoluely. neceſſary 
this Art is . = of De ſigning; I have 


often wondeß d, that it has ſtill been leſt in fo 

law a degree of - Perfection, as it is found to 

be, in the Books that hade been hitherto 

wrote upon it. Some of 'thoſe Books indeed 

are very volummous bub then they are 

made ſo, only by long. and. tedious Diſcour- 

fes, explamimg of common things; or by a 
great number of Examples; which indeed do 

male ſome of theſe Books valuable, by the, 
Kon: 15 n of crrivas Cuis that - are 1 4 : 
ba . 4 2 wy 
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aud uſeful in Practice. 
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in the 2 f ORR ; go — 

— in their Hractice, the Qccafogns 
tba haue en Habt Pui Tow. upon” in- 
venting particular Expedients, th ey have 
thought them to be worth communicating to 
whe Public, as Improvements: in this" Ari 
butt they have not been able is produre A 
veal * — in it, for wan f a ju 
Ncient Fund of — that migbit ha 
enabled them to render the Principles of at 
more univerſal, and more convenient for 
Bracdlice. In fis Bool I have ende au 
20 ab this; and have dune my utmoſt to ren- 
der the Principles F rhe" Art" as general, and 
as unwer/al as may be, and to deviſe ſuch 
Conftruttions, as might be the moſt feos 


In order to this, I found it den ws) en. 
eeſſary to conſider this, ubject entirely anew, 
as if it had never been treated of before ; the 


> of the old — being 


narrow 


10 a Art, thaſe-already 


| muſe beim 
| perfect Worms that hive ry: been had 


more coudenient 0 Je defiribed, by the means 
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ee % confined: hav ehen le 
of no ai in u Deſu. And I was: forced 


peculiar adapt ed to the im. 


of ibis Artz ubat ] could male no e of thers 


m enpluininꝭ rboſe general. Principles I in. 
. 20 eftabhiſh. 10 Zerm of Horizons 


al Lines" for inſtanct, is apt to confrue the © 


Motions f a Learnen to the Nlane of tlie 
Horizon, and to male bim imagine, rhut thut 


Plane". enjoys. ſome: patriculun. Prevideges, 


which make: the Figures in it more eaſy an 


of that Horizontal Lime, ihan the Hgures in 
any other Plane; as if all other . — 
might not as conveniently. be handled, by 


Jmaing\uther Lines of the ſame naturt be- 


longing to ibem. But in ibis Book I mal 
no difference between the Plane of uhe Hori. 
aon, and\any other Plaue whatſoever; for 


fence Planes, as Planes, are alile in Geo- 


metvy," i ir moſt proper #0 conſider them. as. 


fo, and to:explam thein Properties in genes 


ral, leatung the Artiſt himſelf. to apply enn 
in i particuln Caſes, as Occaſion requires.” 


Fall deviſe, ubile be exerciſes himſelf 


= LY 2 REFA R 
1 A u in this Bool, is not 10 trouble 
the Reader with a Multitude of Examples, 


; = 10 deſeend_ to a perfeti Explanation. of 


any particular Caſes ; but to explain the ge- 
neral Principles of perſpective i bich of 
I have been /6 happy uy to haue done, in 
fuch a: manner. as be intelligible to the 


Reader ; I dont tobe but he 400 eaſily be 
. to. pardon my Shortneſs : For he will 


nnd much more . in — how 


|  extenſroe theſe Principles are, by ee 
tbem 10 particular Caſes which be 2 


ibis Art, than he would do in reading the 
tedious e of ART. Min deviſed 
by anui her. 
find that many People obj elf 10 the fi firſ 
Edition that I gave. of theſe — les, in 
'#he lutile Book l Linear Perſpective; 
& c. becauſe they ſee no Examples in it, no 
euriuns Deſcriptions of Figures, which onhar 
Bools of Perſpective are commonly ſo full 
of ; and ſeemg nothing in it but ſimple Geo- 
metrical Schemes, they ap prebend it to be 
dry and unentertaming, aud fo are loth to 
1 therfeives the trouble to read it. To 
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5 Wl have made the Schemes'm this Book ſoms- 


hing more ornamental, that they may h, 
/me w1/ible Proofs of the vaſt Advantages 
f Wl theſe Principles have over the common Rules 
of Perſpective, by ſceing what ſimple Con- 


10 deſcribe ſeveral Subjefts, which in the 
common Method would require an infinite 
Labour, and a vaſt Confuſion of Lines. Ii 


Examples, and to have enlarged upon ſeve- 


which may eaſily be purſued by thoſe 'who 
have made themſelves Maſters of theſe Prin- 
ciples. Perhaps ſome People would have 
been better pleaſed with my Book, if I bad 
done this: but ] muſt take the freedom io tell 
them, that tho it might have amuſed their 
Fancy ſomething more by this means, it would 
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ax * D w'. ww. 


not to ſee a great many Examples done by 
= another Perſon ; but to poſſeſs ones ſelf firſt 
= of the Principles of it, and then 10 make 
8 them familiar, by exerciſing ones ſelf. in the 
 =DY Prallice 


r rr 


may have 


ſtructious, and how few Lines are neceſſury 


ral things that I have only gen Hints of, 


would have been eaſy to haue multiplied 


not have been more mſtruttive to them : for 


the true and beſt way of learning any. Art, 


mo | Freie e it ir Babes — that 
WW! makes a Man perfet# in um thing 
8 be Reader, who ROS * 
I the Elements of Geometry, can haraly hope 
is le much the better 25 zb Boot, , be 
reads is without the Afſpſtance of u Maſter. » | 
| but ] have endeavour d to male [everything 
fo plain, , that g very little bill in Geometry. 
may be ſufficient-ta enable one to read 2 
Book by humſelf. And upon this occaſion I 
would advise all my Readers, wohn defrre to 
make ibemſelves erg of this Subject, not 
o be commented wh the Schemes they. find 
bere; but upon every Occaſion to dra new 
© ones of bein own, in all the Variety-of Cirs - 
eumſtances they can think of. This will take 
ag a lutle more Time at firſt; but in a little 
tobe they. will find the vaſt Benefit of it, by 
tbe extenſiue Notions it will giue them. of the 
a of theſe Principle. 
he Art of Perſpective is 8 70 all 
A. where there is any ocraſion fur De- 
' fianmg.; as Architecture, Fortification, 
Carving, and generally all the Mechanical 
Arts; but it is more particularly neceſſary ih 
Fo the 41 ** Painting, which cau do nothing *o 
Nen wih- 


PREFACE ix 
without 1. A Fronrd N in a 8 Picłure, which 
| is not dratn according to the” Nules bf Per- 
ſpective, abes not reprſem what is intended, 
gut Jormething elſe. Co ibai it feems'vo-mb, 
that a Piffure which ir fanliy in b puri 
calar, is "as blame able, or more , "thay 
airy Compoſition in Writing, whreh'"4s fantsy 
ir poi" Orrhography," or Crummm. I. 
15 generally-3bonght very v:dicalons wo” pres 
tend ro write un Hepoio Poem, or: fone 
Diſcburſt upbm any Subje withour annbr- 
Pandihg #he Propriery of ibe Languagr uro 
In; and io ms it ſcems no leſs riniculuut for 
one 10 pretend ro mate n gd Pitfare withs 
ou under ftuntling Perſpective: Id how m 
y Pictures are there io he ſeen," rbat (are 
Wighly valuable in other reſpefts, and hes 
Pie entirely fauliy in this point? Indeed 

bin Fault ir d very general, rhat I cannot. 
emember that 1 ever have ſeen u Priture, 
a har bern entirely within it:; and what 
= the more" be lamented; the Grenteft. 
Taſtess hade been i oſt guilty x F it. 
%% Examples mals it ꝛ0 be the leſs re 
ge; bor the Fuuls it not the leſs, but the 
| | more #6 be lamented A, and deſerves the more 
| 1 Care 
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Cure: in 4 72 hs the 7 The 
great Occaſion of this Fault, is certainly the 
wrong. Method that generally i is uſed in the 
Education of Perſons to this Art For the 
Young People are-generally put immediately 
10 Drawing, and when they have acquired 
a Facility in that, they are put to Colouring. 
And. theſe things. they learn by rote, and 
Practice only ;.-but are not at all n- 
frutted i in any Rules of Art. By which 
means. when they came to make any Deſigns 
of their own, thi they are very'expert at- 
drawing out, and Reg every thing that | 
offers it ſelf to their Fancy; yet for want of 
being inſtructed in the 2 Nules of Art, 
they aum t know how to govern their Inden- 
tions with Judgment, and become guilty of 
ſomamy groſs Miſtakes, which prevent them- 
ſelves,. as well as others, from finding that 
Hatisfaction, they otherwiſe would do, in 
their Performances. To corrett this for the 
future, I would recommend it to the Maſters 
of the Art of Painting, to conſider if it would 
not be neceſſary to eſtabliſh a. better Method 
for the Education of their Scholars, and to 
8 their Infiruttions with the Technical 
N. Parts 


PREFACE: at 
Paris of Painting, before they let them looſe 


10 follow the Inventions of NY own: n 
vated Imaginations. 

The Art of wary, taken i in its 1 full Rx. 
tent, conſiſts of two Parts; the Iudentive, 
and the Executive. The Invent Part is 
common with Poetry, and belongs more pro- 
perly and immediately to the Original De- 


1% Ni (which it imoents and diſpoſes in the 


45 9 and agreeable manner). than to 
he ure, which is only a Copy of that 
Deſign already formed in 2 Imagination of 
the Artiſt. Ibe Perfection of this Art of 

Painting depends upon the thorough Ruom-wƷ.. 


ledge the Artiſt has of all the Paris of his 


Subje# ; and the Beauty of it conſiſis in the 
vappy Chorceand Diſpoftion that he makes of 
it! And it is in this that the Genius uf the 
Artift diſtovers and ſhews it ſelf, while he 
indulges and humours his Fancy, which here 
is not confined. But vh# other,” the Execu- 
ire Part of Painting, ts wholly. confined, 
and firittly* tied to the Rules of Art, which 
canner be diſpenſed with upon am account ; 
and therefore in this "the Artiſt ought to 


e Pmſelf _ by the Rules of a, 


OI 
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an rung that is nat truly draws accoravg 
zo the Rules of Perſpective, or uot truly ca- 
lau d, ur truly ſhaded, does nut appear;to 
le uhas ibe Artiſt intended, bus ſametheng 
elle. bare fore at any me the Artift 
happens:to imagine, that. bis Picture wauld 
that the Fault helongs to his Original Deſign, 
aud nat ta. the Hitictneſs of the Rude 91 

what. ib perfetily agreeable aud ju in ili 
Real Original Objetts tbemſelves, gam never 
appear defeflive in a, Pafture, where; thoſe 
«Therefore to offer: a ſhort Hint of the 
Tbodghts I haue ſometime had upon the Me- 
nbod which uuglis to be follow d in inſtructing 
a Scholar in the Executrve Part of Painting; 
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the fir Elements. of Plain Geometry, and 
common Arithmetic, II ben he ig (ufft cen. 
ly perfect iu theſe, I would have hins learn 
Perſpective- Aud when he has made fone 


progreſs in his, ſo a1 10. have ee 
* Ss | ; 


08 n < 
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af » 


in this along with PerſpeRive, till be comes Mi 


male the Judgment correct, aud will belp 


"SD VT XX. 7 


Judgment with the right Norioms of the Aus 
rations that Figures muſt under ga, when they 
come to be drawn an 4 Flat, be may then be 
put 10 Drawing by View, and be exerciſed 


7a be ſufficiently perſeci in both. Notbeug 
ought to be more familiar to a Painter than 
Perſpective ; for 45 the only thing that can 


ile Fancy 10. invent with ton times the eaſt 
at i coal dn without f. F M- Cad 
ing; before the Young Artiſt is omplay d in 
copying of Pictures, where there are great 
' Variety af Colours. to be imiatd, i, mould 
be well that be ſhould be tuſtrutted in the 
Theory. of the Colours; that he ſhould Jean 
60 know ther particular Praperties, thew 
alſferent Relations, and the various Effetts 
that are produced by their Mixture ; and 
that he ſhould be made well acquainted with 
the Nature of the-feyeral material Colours 
that are uſed in Paluting Theſe things 
ought to be learn i a regular Method ; 
and the Artiſt ought tot to depend intirely 
upon the ſeveral indigeſted Obſervations, that 
may occur to him in Practice. And to this 
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PREFACE: 
laſt Purpoſe of Colouring; I. cannot help ehink- 
ing, that the Theory I have endeavour d"to 
explain in the Appendix, from” Hir Iſaac 
Newton, may be of very great uſe" 10 Learn 
There may be regular Methods alſo 
Sorted for teaching the Dofrine of Light 
and Shadow ; and other Particulars relating 
10 the Prafijcal Part of Painting, may be 
improved and digeſted into prop er Methods 
for mſtrutting the Toung Ariifis. © But T onhy 
hint at theſe things, recommending them to 


the Maſters of ad s 70 refles and. ' mprave 
9 1 
* The Bool it 7 is 5 ſhore, that I need 
nor detain the Reader any longer in the Pre- 
face, by giving him a more particular Ac- 
cum e a he me 8 70 * in t. 
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LANEAR ES ivE/is the — KF} 
ſcribing exactly, on 4 Plane Surface; the 
ER wag of any given Oe 


Fi. 
Tam — 


5 + f 
DO 17.0 | 


$0. have a chmplcar ani} cw Notion 
75 of the Principles of this Art, let 
the Reader conſider, that a Picture 
Ad drawn in the utmoſt degree of Per- 
1 fection, and placed in a proper Poſi- 
don, ought ſo to appear to the Spectator, that he 
| ſhould not be able to diſtinguiſh what is there re- 
wee from the real — Objects wel 
place 


2 LINEAA PPRSPECTIivI. 
— — comma — —— 5 — * —— 2 — Dire 1 
placed-wherethey are repreſented to be. Inorder 
= 3 this Effect, it is neceſſary that the Rays 


df Light ought to come from the ſeveral Parts of 
e Picture ro the Spe wry lde 
ireutnltances of Direction, Strength of Light 
n dow; and Colour, -as they would do 


the correſponding Parts of the real Objects ſeen 
in their proper Places. Thus (Fig. 1.) ſuppoſing 
the Spectator, whoſe Eye is O, to be looking on 
the Picture of a Cube abcde, and AB CDE to 
be the real original Cube, actually placed where 
it ſeems to him to be; the Light from any Point 
4 of the Pictute ought to come to the Spectator's 
Eye O by the Ray 40, ja the ſatne Direction, 
with the {ame Colour, and with the ſame Strength 
of Light and Shadow, as it would 'do{ftom the 
corr r t A of the Original Cübe, b 
the Ray AO. The three Circumſtances Cult 
mention'd make the executive Part of the Art of 
Painting to conſiſt of three Parts, viz. Drawing, 
which relates wholly to the Poſition, and con- 
 kequentlyi to the Shapes of the Figures on the 
Picture; and which when it is done exactly by 
Mathematical Rules, and not by an acquired Ha- 
bit of the Hand and Eye, is Perſpective, the 
Subject of the preſent Diſcourſe;) Colouring, and 
che Art of Lich and Shadow, which the alia 
call the Chiaroſcuro. The Principles of all theſe 
Parts of Painting are to be drawn from this ge. 
neral Conſideration; and -particularly thoſe of 
Perſpetive, Wherefore in the Demonſtrations 
of the following Propoſitions in this Bock, we 
muſt always have recourſe to this general Foun- 
dation, by ſhewing that the Rays of Light will 
| { | | COme 


1 


R 


LINE AR PERSPECTIVE. 


come in the ſame Directions from the ſeveral 


Parts aſſigned in the Picture, as they would ds 
if they came from the correſponding Parts of the 
original Objects placed in their proper Situations, 
5 02:1 ee en 0 
nenne Aide eng 
When Lines drawn according to a certain 
Law from the ſeyeral Parts of any Fi- 


gure, cut a Plane, and by that Cutting. 


or Interſe&ion deſcribe aq igure on that 


Plane, that Figure ſo deſcribed is calle 


the Prhjection of the othet Figure. Thi 
Lines producing that Projgctiog, taken 


£ 


Al together, art "called tüte 9e of 


Nayc. And when thoſe Rays all pals 
thto' one and the fame Point, they are 
called the Cone of Rays. And when 
that Point is conſider'd as the Eye of a 
Speckator, that Syſtem of Raps is called 
5 tlie Optic Cone. — 11 CJ 7 ade 
When the Syſtem of Rays are all parallel 
to each other, and perpendicular to the 
Hotizon, and the Projection is made on 
Fla 
122186 1: JC VO. D. 7 
1 led che /chnography of che F. gare pro- 
de Vp 1 poſed. 


* 


e parallel to the Horizon, it is cal- 
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, LIwð AN PERSPECTIVE. 
ee e (Hg. 2.) the Plane GHIK | - 
eing parallel to the Horizon, and the 
0 5 BE, Cc, Sc. coming from | 
the ſeveral Parts of the OiZaedron ABC 
DEF, being perpendicular to it, and 
parallel to. pe other, th Projection 
abe de made by them is t r. Ichnogra- 
| W's of the Figure A BCDEFE. 


SET YT 0 
Wien th the Syſtem of Rays are at to | 


each other, and to the Horizon, and 
the Projection is made on a Plane per- 
ry pendicular to thoſe Rays, and to the 
Horizon, it is called the Orthog raphy of 
3 Figure propoſed. Thus 7 2.) 
the Rays A a, Bb, Cc, Sc. being pa- 
rallel to 9 Horizon, and to each other, 
and the Plane GHL M, on which the 
Frojection is made, being perpendicu- 
lar to them, abe de fis the 1 
of the Figure ABCD EF. 5 


— — 


„ * . * 
14 | 


. Theſe are the common Definitions of the 
Terms Ichnagraphy and - Orthography,. but we 
ſhall hereafter uſe them to ſi 55 any two Pro- 

.  Jettions* that are made by Syſtems of Parallel 
1 „when thoſe NAS are perpendicular K 
eac 


8% 20 


LIxZAX PENSPEC TI 
each other, and to the Planes on which the Pro- 
jections are made, as iu the preſent Figure, with- 
_ having any regard to their 82 with re, 
ſpect to the Horizon. 81 


_ this kind of Projections, cher ProjeGiont of 


articular Point, or Line, is ſometimes called 
the %z 53h of that Point, or Line, on the Plane of 
the Projection. Thus 4 is the Seat of the Point 
A on the Plane G HIK, and af is n of 0 
Line AF on the Plane Gb et 
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When the Projection is made by a "Qual 
of Rays, it is called the Hebe nogroply. 
Thus (Fg. 1.) the Figure a pro- 
jected on the Plane FG Hb by the Rays 
AO, BO, CO, Ec. coming from the 
ſeveral Parts of the Cube ABCD E to 
the Point O, is 5 of the 
Figure ABC DH. 


We ſhall hereafter ſhew this projection to be 
the Picture of the 98 ABCDE, to. be ſeen 
by a SpeQator's Eye 

It is alſo r has the "0 HER of Fignres 
are. this Projection, when the Light is conſider d 
as a ſingle Point. Tho" in theCaſe of the Sun or 
Moon, that Point being at an infinite Diſtance 
(as to all Senſe) the Projecting Rays are parallel 
to each other. 
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The Point of Sight i is that 155 1 the 
10 Spettator's: Eye ought to be placed to 
20 . ereke Pfetare. | 75 Oh ** 
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LINEAR PRARSPECTI VI. 


nt ns is no other thi the beit of te 
Optic Cone; as will be. evident from Theor, z. 
where we ſhew, that the Repreſentation of any 
Object is no other than its Schenographic Pro- 
| jpeg on the Plane of the PIRIE. 


8 DE FI vu. 


bk If eee] being af Sight there be dravn 

A Line perpendicular to the Picture, the 

Point where that Line cuts the picture 

is called the Center of the picture. And 

the Diſtance between that Center and 

the Point of Sight, is called the Diſtance 
ol the Picture. | | 


ld ee wal, es 8 


If thro the Point of sicht hits Wi ins: 
gined to paſs a Plane parallel, to th 
- Picture, that Plane i is a the Brel. 
ing Rune. | and dh DIA a 


1} 
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% Origha dh ( whether it bs Point, 


Line, Surſate or Solid) we Menn (Ihe 
real Object placed in the Situation it is 
e to have bythe Picture. 
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By Or iginal 1 lane, ve mean the Nane 
wherein is ſituated any ng Point, 


Line, or Plane Figure. 


. FEIN I TI. | 
The Point where: any t ine, (con- 
tinued if need be) cuts the Picture, is 
called fi yy. the, Ae of that 


Line. 
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The Live wherein an F Otbind pla es 
the Picture, is called al Pen the Ler- 


The Point bee any dann Ui cats 
dhe DireQting Plane is called the Dired- 
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ing Poim of that Original Line. Anda. 
Line drawn'thro' that. Bitäcting Point, 

aul the Point ef Sight; is call de 

2 Drretlor of thar Original Eur. 
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Thel. Line > wet fol Original Plane « cuts 
ens Directing Plane, is calbd the Dire@- 
—_ 4 kar Original pre Od 
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A Line drawn foro, the Point of Sight pa- 
rallel to any Original Line, js called 

"0 e the le that e Line. 
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A Plane ks thro the Point of Sight 
parallel to any Original Plane, is called 


„imply the Rall of IO: e 
Flene. Wan e u e 


The Point where the Parallel of any Ori- 
Le nal Line cuts the Picture, is calbd the 
aniſbing Pom of that Line. And the 
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Diſtance between that Vaniſhing Point 
05 ” and the Point of Sight, is called imply 
wy POS of that, 22223 Winde 


— © DEFIN;- XVIII. 


11 2 Line wherein the Parallel of any Ori- 
Ll Dinal Plane cuts the Picture, is called 
che Vaniſhing Line of that Plane. And 
1 from the Pointof Sight there be drawn 

a Line cutting. that Vaniſhing: Line at 

- Tonk Angles, the Point Where that 
Vaniſhin Linc i is ſo cut, is called the 
Center of it. And the Piſtance between 
li that Center and the Point of l is 


called ſimply the at Va- 
niſhing Line. 
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The Retclcieg of any Pue! is 1501. 
led 8 Prgjection of thick Figure. 


# ect! 


- 5 order to 1 Senſe of theſs De- 
finitions more fully, let the Reader imagine the 
Plane ABC (Fig. 3.) to be the Surface of the 
Picture, O to be be oint of Sight (Def. 6.) the 
Flane ODE to be the Directing Plane parallel to 
the Picture (Def 8.) FG to bꝭ an Original Line 


(Defcy.): * FGH De 10.) 


chiicl! cutting 2 


DIN IXI p fer. | 
in 5 Plctur in HJ, and the Directing Plane 


5 t 277 be a Plane all to 
the fag FE 15 80 15 icture 
in the Eine A V; and let Xe Line paral- 
lel to the Original Line F G, and cut the Piture 
in V. And len G cuß the Picture in B, and 
2 Directing ey in eſe things being 
116 „Bis Std . of the Ori nale 


To 


1.) Q Xs Nen, Point (Def 13.) 
18865 Def. ry, and OD its 


Dit eQor (D f. 13.) and O V 1s the Diftance of 
— 9 Polt v. (Def 17.) Bl is the In- 
8 (De 121) DE the Directing Line 

the Van OAG 2 Parallel (Def;x6:) and A C 

Ae 91 of the Original 
Plane 477 5 rawh OS cuttin 
the bh rt 25 AG at Right Angles in S; 
that Point S will be the Center (if.) and 80 will 
. the Diſtance (ib. ) of the Vannes Line AC. 


AXIOM 2 
The common Interſection A two TIRE is a 
LXIOM II. 


If two  firaight Lines meet in a Point, or are 
- 2 to one another, E ws a Ie h 


ro them both. 
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Py bas "7 three. trait ght Lines cut ode e 
two of dem being — are both cut by the 


20133579 | | third 1 
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LIN EAK PENSPECTI VIE. rt 
third, they will all three be in the ſame Plane; 
that is, a Plane paſling thro any two of them will 
alſo paſs thro' the third. | . 


AXIOM VV. 


Every Point in any ftraight Line, is in any 
Plane that Line is in. | 


LE MM A TY | 


If BSO (Fig. 4.). and AEB D be two Planes, 
cutting each other in the Line ASB, and from 
any Point O of one of the Planes be drawn two 
Lines OS and OC cutting the Line AB, and 
the other Plane A EB D at Right Angles in 8 and 
C, and there de drawn CS; that Line CS will 
be 8 to A8 B. 

This follows from Prop. 11. Lib. 11. Elem. 


THEOREM Il. 
A Line drawn from the Center of the Picture to 


the Center of a Vaniſhing Line, as perpendicu- 
tar to that Vaniſhing Line. | 


DEMONSTRATION. 


imagine AEBD (Fig.4.) to be the Plane of 
the Picture, O to be the Point of Sight, and OSB 


to be a Parallel Plane producing the Vaniſhing 
Line ASB by its Interſection with the Picture; 
and let S be the Center of that Vaniſhing Line, 
and C be the Center of the Picture. Then having 


D 8 drawn 
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drawn OS and OC, draw CS. Os is perpendi- 
cular to A'S (by Def. 18.) and OC is perpendicu- 
lar to the Plane AE B D (by Def. 7.) Therefore 
Cs is perpendicular to AS (by Lem. 1.) Which 
was to be prove. N | 


CRO L. The Diſtance OS of any Fn 
Line ASB, is the Hypothenuſe of a Right- angle 
Triangle, whoſe Legs are the Diſtance of the 
Picture OC, and the Diſtance CS between the 
Center of that Vaniſhing Line and the Center of 
the Picture. AA AT 


THE OR. I. 


The Per ſpettrue Repreſentation, or _—_—_ ion, of 
©. any Object, ir ther ſame as the Ichnographic 
Projection of it on the Plane of the Picture, 
the Point of Sight being the Vertex of the Optic 
Cone. | 
DEMONSTRATION. 


For by the Explanation of the Principles of the 
Art of Painting, in Def. r. ſince the Light muſt 
come to the Spectator's Eye O (Fig. 1.) in the 
fame Direction from any Point a of the Projection, 
as it would da from the correſponding Point A 
of the original Object, it is evident that the Rays 
30 and AO are in one and the fame ſtraight 


Line. Whence it is evident, that the Projection 


4 is the Interſection of the Picture with the Ray 
AO, and the whole Projection abede is the 
Schenographic Projection of the original Figure 
ABC DE made by the Optic Cone ö . 
FEEL nx : Voile 


n 
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whoſe Vertex is the Point of Sight O. Which 
uns to be pr] ˖ t i fo an tou 2tetty 


COROL. 1. The 9 of a ſtraight 
Line is a ſtraight Line: For the Optic Cone 
OAB, which produces the Projection 4e of any 
Line DE, is the Surface of a Plane Triangle 
ODE, all the Rays going to O from the ſeveral 
Points of the Line D E being in the Plane paſ- 
ling thro' the Lines DO and EO. Therefore 
de is the Interſection of the Picture with the Plane 
Triangle ODE, and conſequently is a ſtraight 
Lane (by Ax. 1) | 
.COROL.: 2. The Original of a Projection 
may be any Object, that will produce the fame 
Cone of Raves. 'Thus the Original of 'the Pro- 
jection de, may be any Line de, which produces 
the Optic Cone ODE, as well as the Line DE. 
This being ſo, it may reaſonably be ask'd, 
whence it comes that Figures drawn on a Picture 
appear to be what they are deſigned to repreſent, 
The Reaſon is, becauſe the Mind has got a Ha- 
bit of judging Objects, that are fo and ſo related, 
have ſuch and ſuch Colours, and are ſo and fo 
| enlightned and ſhaded, to be of ſuch and ſuch a 
| Shape, and to be ſo and ſo ſituated. Theſe. 
Circumſtances are all of them neceflary to make 
a Picture compleat, tho”. the ſimple Drawing is 
ſometimes almoſt ſufficient, upon account of the 
WW Relation of the Parts; as in a Pavement, where 
all the Stones appear to be ſquare, tho' they are 
repreſented by very irregular Figures. I ſay, it 1 
is the Relation of the Parts which produces this 1 
Effect; for the Repreſentation of any one of the 
5% D 2 | ſingle 
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ſingle Squares would hardly appear to be ſquare, if 
there were no other Objects to biaſs the Judgment : 
by their Relation to it. 


THEOR. I. 


The Projection of a firaight Line not parallel to 
the Picture, paſſes thro both its Inter ſection 
and Vaniſhing Point. 


DxzMONSTRATION. 


All other things in Fig. 3. being underſtood 
(as above at the End of the Definitions) let , 
be the Projection of the Original Line FG, FO, 
and GO being the Rays which produce the Pro- 
jections Fand g of the Points F and G (See 75.2.) 
By Theor. 2. Fg is the Interſection of the Picture 

with the Plane of the Triangle OF G. But all 
the Line F GB is in that Plane ; and conſequent- 
ly the Interſection B. Wherefore fg continued 
mult paſs thro B. W hich was firſt to be proved. 

OV being parallel to FG (Def. 17.) is in the 
fame Plane of the Triangle OFG. Therefore 
Fg continued will paſs thro' V. Which was alſo 
to be proved. 

This Theorem being the principal Foundation 
of all the Practice of Per ſpective, the Reader 
would do well to make it very familiar to him. 
Ta help him a little in his Reflections upon it, 
I have again repreſented the Senſe of it in Fig. 1. 
where the Projection 4c meets the Original Line 
BC in its Interſection K, and paſſes alſo thro' its 
Vaniſhing Point V, which is produced by its Pa- 
rallel OV. | N. B. 


LIN EAR PxrSpPECTIVE. IF 
NB. When the Original Line it ſelf paſſes 
through its Vaniſhi Point, the whole Pro- 
jection of it will be That Point; ſo that in that 
caſe the Line may be ſaid to vaniſh. This is one 
Reaſon for my uſing that Term. Another Rea- 
ſon is, that the further any Object is off, upon any 
to Line, the ſmaller is its Projection, and at the 
a ſame time, the nearer to this Point ; and when 

it comes into this Point, its Magnitude vaniſhes, 
becauſe the Original Object is at an infinite Di- 
ſtance. This is eaſily conceived by imagining a 
Man to be going from you in a long Walk, who 


if 
t Dp 


d appears to be ſmaller and ſmaller, the further he 
: goes. The Reaſon of this Diminution will ap- 
, pear from the following Corollaries. 

J- 

) COROL. 1. The Projections of all Original 
Ee Lines that are parallel to one another, but not 
Il to the Picture, paſs thro' the ſame Vaniſhing 
t- Point: For they have but one Parallel common 
d to them all, and conſequently but one Vaniſhing 


Point. This may be ſeen repreſented in Fig. 1. 
where the Projection 4a and c of the Parallel 
Lines DA and CB meet in their common Va- 
niſhing Point V. | 
COROL. 2. The Center of the Picture is 
the Vaniſhing Point of Lines perpendicular to the 
Picture. (See Defin. 7, 15, & 17.) 


: 35 'THEOR. IV. 


The Projettion of a Line parallel to the Picture, 
T parallel to its Original. 


r 
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* 8 
* "—_ 1 


16 LINEA PERSPECTIVE, 


Duo 0 N. 


Let the Plane EF (Fig. 5.) be the Picture, 
AB be the Original Line parallel to it, and 20 
its Projection; 6 being the Point of Sight, and 
OAB the Optic Cone. By Theor. 2. a6 is the 
Interſection of the Picture with the Plane of the 
Triangle OA B. Therefore AB being parallel 
to the Plane EF, 40 is parallel to AB. For they 
are both in the Plane of the Triangle OAB, and 
do not meet; for if they did, their common In- 
terſection would be in the Plane E F, and conſe- 
1 would not be parallel to the Plane 


-COROL.1. The Projections of ſeveral Lines 
parallel to one another and to the Picture, are 
rallel to one another. Thus 44 and 4c are 
parallel to each other, and to their Originals AB 
and CD. oo | 
_.COROL. 2. The Projection 264d of any 
Plane Figure ABCD parallel to the Picture, is 
ſimilar to its Original. For having drawn the 


Diagonal AC, and its correſponding Projection 


3e, the Sides ab, bc, ac, are parallel to their cor- 
reſponding Originals AB, BC, AC; wherefore 
the Angles at a, &, and c, are equal to the corre- 
ſponding Angles at A, B, and C; and conſequent- 
ly the Triangle a.4c is ſimilar to the Triangle ABC. 
or the ſame reaſon 4c d is ſimilar to ACD; and 
ry the Figure abc d is ſimilar to ABCD. 
COROL:;.3. In the ſame caſe, the Length 


of any Line 4 b in the Projection, is tothe Length 


of 
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of its Original AB, as the Diſtance of the Picture 
is to the Diſtance between the Point of Sight 
and the Plane of the Original Figure. Let OgG 
be perpendicular to"thoſe two Planes, cutting 
them in g and G. Then will 44:AB::O a; 
OA:: Og: OG (by Prop. 17. Lib. 11. Elem.) 
But g is the Center, Og is the Diſtance of the 
Picture, and OG is the Diſtance between the 
Point of Sight O, and the Original Plane ABCD. 
Wherefore 4 0 is to AB, as the Diſtance of the 
Picture is to the Diſtance between the Point of 
Sight and the Plane of the Original Figure. 


THEOR. v. 
The Projeclion of a Line is parallel to its Director. 


In Fig. 3. as already explain d at the End of the 
Definitions, and in her. 3. the Lines OF, OG, 
OD, /g, are all in the fame Plane. But the 
Directing Plane ODE is parallel to the Plane of 
the Picture ABIC (Def. 8.) Therefore the Di- 

rector OD is parallel to the Projection fg * 
Prop. 16. Lib. 11. Elem.) | 


COROL. 1. The Projections of Lines that. 
won the ſame Director, are parallel to each 
other. ; 

COROL.:2. When the Original Line is pa- 
rallel to the Picture, its Director is parallel to it, 
and conſequently is in the Parallel of any Plane 
paſſing. thro' that Original Line; and therefore 
the Vaniſhing Line of that Plane, and the Pro- 


jection of the Line, are parallel to one another. 
THEOR. 
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The Vaniſhing Line, Inter ſecion, and Directing 
Line of any Original Plane, are parallel to 
each other. © 35 | 


n the fame Fig. underſtood as has been already 
explain'd, the Planes OVC and DFH bein 
parallel (Def. 16.) as alſo ODE and CA 
(Def 8.) the Vaniſhing Line CV, the Interſection 
B, and the Directing Line ED, are parallel to 
each other (by Prop. 16. Lib. 11. Elem.) Which 


- 


was to be proved. 


 COROL. The Diſtance FV between the 
Projection of any Point, and the Vaniſhing Point 
V, 1s to the Diſtance B V, between the Inter- 
ſection B, and the ſame Vaniſhing Point V, as 
the Diſtance OV of that Vaniſhing Point V, is 
to the Diſtance DF, between the Director and 
the Original Point F. For O VBD is a paralle- 
logram, wherefore B V is equal to DO, and the 
IThangles FOV and OFD are ſimilar, becauſe 
their Sides VHF and OD are parallel. Wherefore 


FV: VO:: DO (=BV):DF. 
THE OR VI. 
The Vaniſhing Points of all Lines in any * 


nal Plane, are in the Vaniſhing Line of t at 


= >. 


DERMox- 
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883 3 a the Original Lines „ 
0 Plane, their Parallels, which all paſs thro" the 


Point of Sight, will be all of hn in the Paral- 

lel Plane (by Prop. 15. Lib 11. Elem.) wheretore, . 4 

/ all the anus Points are in 1 e 

> Line. 9 795 Oo 323} $3 a 7+ 44 en co F 

RINK hk 

| CoD T, Orig a Pals that are pa 1 

ö rallel, have the fume? wiſhing Line 
| :COR0O0L, 2: The Vanithing Point of the 


common Interſection of two Original Planes, is 
the Interſection of their Vaniſhing Lines. 
CORO L. z. The Vaniſhing Line of à Plane 
perpendicular. to the Picture, * la the 
Center of the Hung | 
$3 N Gnade 11 1 ee | 
EOR vm. 22 
7 bel e all FEY in the ſhine Gigs | 
dons whe in 1 iageryetitios of that 2 ear | 
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This needs no meer. 


368 ORAL "x / Theildterſetion of the com- 
mon Interſection of two Original N is the 
Interſettion of their Interſectionæs | 

COO. 2. Planes, ee inte 9 
ſeckion i allel to the Picuure, baue parallel In- 
terſedtioii, and allo parallex V aniſning Lines. 95959  _ 
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PROBLEM I. 
e of ithe 


Har given rhe Center 1 Diftane, 
Files, to find" the Projection , 4. Point, 
" whoſe Feat on the N with: 170 Diane 
Fon i, 9 N A. TOY (0) 95-1191 

W e i titan 2201316; 
Let 8 (Fig. 6.) be hk Cancer of the Picture, 
and 6 the given Seat of the Original Point. - Draw 
at pleaſure 80 equal to the Diſtance: of the 
Picture, and parallel to it draw A equal to the 
Diſtanee of the Original Point from its Seat. 
Draw 85 and A0 meeting in heh Ine ren be 


the 1 2 ſought: - 7 119 


* Dees va TION.” NFL, GB] 
U no bine 

1f the Angle OS4 (and 33 Aba) 
had been a Right Angle; then turning the Tri- 
angles 80 and A round the Line Sad as an 
Axis, till 80 and A become perpendicular to 
the Picture, O would be the Point of: Sight, and 
A the Original Point, and AO would be the Vi- 


quently would be the Projection of the Point A, 
by The 2. But the Point 4 is the ſame, whe- 
ther the Angle: QS# be a right Angle or not; 
becauſe the Triangles OS and AAA are ſimilar; 
and —— not added by b A, which Pro- 
portiona ty is not affected by alteringthe Angle 
08 Therefore in all cales the Bf t 2. 
Nr is the — gn of a he + whoſe 


Seat 


ſual Ray cutting the Picture in 4, -which conſe- 


mr 


r 


— 1 
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Logan PaRSPECTIVE 2t 
Seat on the Picture is &, and its Diſtance from 


COROULD B. Having drawn S4,:the Point 2 
may be found by a Scale and Compaſſes dividing 
the Line 8 ina, ſo that 8a may be to 45, as the 
Diſtance of the Picture 80, is to the Diſtance 
A of the Original Point from its Seat C6. 

COROL. z. By this Propoſition the Pro- 
jection of any Line may be found, by finding the 
Projections of two Points in it, and drawing a 
Line thro' thoſe two Projections. . | 


\ + PROBLEM I. 


CT EL. #444 | | 7 

To find the Prajeſtion of a Line, its Vaniſhing 
+» Point and Diſtance, having given its Seat, 
' Interſeftion, and the Angle it makes with its 
Seat, and the Center and Diſtance of the 
Nee | 


Let DE Fig. 6. be the given Seat of the Line 


propoſed, D its Interſection, and S the Center of 
the Picture. Draw D C making the Angle EDC 
equal to the Angle the Original Line makes with 
its Seat. Draw 8 W parallel to DE, and SO ory 
P it, and equal to the Diſtance of the 
icure. Then draw OV parallel to DC cutting 
SV. in V, and draw DV. Then will V be the 
Vaniſhing Point and OV its Diſtance, and DV 
the indefinite Repreſentation of the Line pro- 
poſed. ; | 


e 
I IL 


\ k 


EQ , ._ Dzmovn 


22 Lixtas Pris r 
= "Ip 4 | | Ne it's 313 0 122 
BIAS erer Lei 14 


Imagine the Planes OSV and CED to re 
tured round the Lines SV and DE a8 Axes, 
till they become perpendicular to the picture. 
Then will O be the Point of-Sight, and DC the 
Original Line; and OV being parallel to it, V 
is its Vaniſhing Point (by Def 17.) and conſe- 
queritly DV is its Projettion Oy Theor: 3 ) Wen 
Waz to be 3 . 


* any ta 


WG ©: OROL. 1. DAC. ein be a8 the 
Original Line laid on the Picture, by turning the 
Plane CDE round the Line E D, the Projection 
af ahy part of it A C may be found by drawing 
the Eines A O and CO as Viſual Rays, cuttin 
= in and . For the Points a and depen 
only on theParallelifm of the Lines QV and DC, 
and their proportion; a being to 2D as VO is 
to DA, and V: D:: VO: DC, upon account of 
the ſimilar Trian gles and 20A and VO and 
D To undefſtand this more clearly, the Rea- 
det may compare 7 Figute with Fig. 3. where 
the Points 0 W 555 are n 
Points O, V.. C4 A, C, reſp ective 2 
>COROL:1 Haring Wund DV, the pro- | 
jeclion c of any point C wa be found by a Scale 
"NES. as 4 V. D oO) 0. 
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PROBLEM AY 


Huving given the Projettion: of a Cn and i 
* Te 5 Point ; to find the Projection of the 
that. divides the n | Line as: 8 
- given — ee 
Nins N 432 
Let AB (Fig. 7.) be the given projection of 
the Line to be vided, and V1ts Vaniſhing Point. 
Draw at pleaſure VO and 6a parallel to it, and 
chro any Point O of the Line VO draw OR and 
„ OB cutting 54 in à and 6. Divide 326 ine in 
. ge — and draw Oc cutting AB 
en wil C be the r fon 
: thed Original of «4 _—_ to the iginal o CA, 
as bc is to c. 


— 


. 
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Ov being parallel to ba; ba may be conſidera | 
as the Original Line and 'O'V as/its Parallel, and 
conſequently O ag the Point of Sight, and a O, 
0, „ Or as Seele 125 LEY the: Fan 
| Ay By O. 1 | 

eon The Matheniaticd! Reader will 
eaſily find, that CA. BV: CB.AV :: 2: 0. 
Whence the Point C ma 2 8 by a Scale 


r 


and Compaſſes, making CB: Ave: 
129 2810 0 * 1 4 1 . 85 f 
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24 _ LanganePans® ECV. 
| Hiding. given the Prgiect ian of A Line, and n 
et AB (Eig. 8.) be the Projection given, V. 


Make ad to a b, as the given Part 0 
een and draw Od cutting AB in D. 


5 Wherefore the Origin: of G15 to the Original 
of AB, as cd is to ab (by Prop. 2. Lib. 6. len.) 


1 


 PROBLEMOIW: 


Huiſhing Point; from à given Point in that 
Vrnfectian, ta cut off a Segment, that ſhall be 
the Projection of a given Hart ef the Original 
of the Projection given. , Wd 

10-0658 01% rig [if ſ 
itsYaniſhing Point, and C the Point from whence 
to de cut off the Segment. Draw at pleaſure: 
VO and 4 bc parallel to it, and from any Point 
Q in VO draw OA, OB, egen ab in 4, b g. 
art is to the Orgy 


Then will CD be the Segment ſougt. 


DEMONSTRATION: 


big be conceived as the Vaniſhing Line of 


2 paſſing through the Original of ABV; 
aged being parallel to it, may be conceived: as 
the Ptojection of a Line parallel De 


(by Cor. 2. Theor. 5.) and therefore its Parts a6 
and c 4 will be in the ſame proportion to one ano-— 


ther as theit Originals (by Z#eor. 4 But be- 


- cauſe of the Vaniſhing Point O, the Originals of 


9604, 0,04 arc parallel (by Cor, 1, L. 39 


Which was to be proved. 
VN. B. This Propoſition might have been de- 
monſtrated as the foregoing, and the foregoing 


—_— . 
i] 

049 may 
7 as . t . 
5 
N | 1 * I ” 


EINTA N PexSpyeTtys my 
may be conſider'd as à particular Caſe of this, 
viz. when the Point O of: this tion wont 
-cides with one of the Points A g 
At es ATA. Gren 14 Sit 
26 :COROL The Point D may be found 1 
Scale and Compaſſes, making DC: DV. 1205 Y 
AB#CV: ab» AN «BY: OI Hr 
int l io gata d 203 000) bat 1999Nk8 


PROBLEM V. 3610 


Heving given the Center a 8 of the 
Pitture; to find the Vaniſhing Line (with its 
Center and Diſtance) of a Plant, whoſe Inter 
—— ts given, with the Angle of its Inclina- 

_ 0 n Fibre. SHIT OT” ; N 

Wan MN. * Aumenkzeeeu 0 N 
Let AB < 99 be the ebe of 

the Plane, an 5 the Center of the Picture. 

Draw CO parallel to AB, and equal to the Di- 

ſtance of the Picture, and draw C A perpendicalar 

to AB. Draw Ogccutting A0 in 8, ſo thatithe 

Angle O8 C. may be equal to the Inbfitarion. 'of 

the original Plane to ho Picture Draw 8 Dipa- 

rallel to ABO. Then will S Dbe the Van 

1 8 its Center, and Gene 


Bas 2717 15:4 no Ayo io hint x par a _—_ 
it „Desons rann 14 59 
\ aal 5104:185 4241354. 901 2 85 


| theT riangle OS C tobe __ up on 
thie Picture, ſothat OC may be rperidicyar't6 : 
the Picture. In that caſe C wilf be the Point of 
Sight, and 8D being parallel to AB, 4 Plane * 
paring thro! che ins G Doandithe: Point O will 

the 2 of any — * 5 


THY 


4 4 ok. * - 
0 p 4 
- 


o : \ : 
\ - 6 * 
IRS \ 
9 


Moe. 


| ** k 112 Aendern 


AB, and inelined to the Picture in — Angle- 
8 Wherefore: 8 D is the Vaniſhing Line 
 Tought. And OS, in that ſuppoſition, being per- 
icular to SD, S is the Center, and 80 the 
ftance of theVanithing _ SD. + Which was 
' 16.be roved: N= FREFOTC hee Sanne 
10 N. B. Taking oc 100 Radius, Cs is the Co- 
=_ tangent, and 68 the Co- ſecant of the Inclination 
= . the * to the Diftete. ; 


. N e PROBLEM . 6 a 


n the 1 wen ecken * an Gee 

pe” 1 oþ with it Vaniſhing Line, its Center and 
Diſtance ; ; to find the Projection of any Lane in 
the Original Plane, having — gens! Fi _ 


- 5 4 dur in ele poſt er d 


— 


—_— «aa r 0 OM <A Am. . 


; 8 11 1 20 140 209 ; 2111 i} 2 VS 44 5 ft 
| : 25 Let DF: (Fig 


0. be the interſection gizen 
HG the Vending Loe; and 8 its Center. Draw 
O perpendicular to G H, and equal to the Di- 
aner of Cite Vaniſhing Line GH, and let the 
Space X REG — Plane es ſeem. Gab 
_ Reverſe, as Objects appear n a ing Glaſs; 
tie Space V being the Parallel Plane in the 
ſame manner folded down on the Picture; and 
let AB be the Original Line, whoſe Projection 
*# fought. Let AB eut the Interſection in D, 
nd draw O G parallel to AB, cutting the Va- 
_ "milking Line in G. Draw DG, which will be 
the indefinite Projection of AB. Thro' A and 
B draw at 8 and. B C meeting in C, 
nnd in the ſame manner find their indefinite Pro- 
—— „ Din @ andF, 1 
. W 


3 7 


le 
E 
* 
e 
IS 


K. ty 


DF and HG, and Fig. 17. in EF and 
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will 44 be the determinate Projection of AB, 


4 being the Projection of the Extremity A, and 
the Projection of the Extremity B. 

Otberwiſe. Suppoſe KL to be the Original 
Line given. Having found its indefinite Pro- 
jection QG, as before, draw OK and OL. cut- 
ting it in & and 4 which will be the Projections 
of the Extremities K and Li | 

Otherwiſe, by the Directors. 

Let DF (Fig. 11.) be the Interſection given. 
And let the Original Plane be folded down on 
the Picture, ſo as to bring the Directing Line 
into the Place HI, the Diſtance between AF 
and H I being equal to the Diſtance of the Va- 
niſhing Line given. Let alſo O be the Point of 
Sight brought into the Picture at the ſame time, 
along with the Directing Plane HOI. To find 
the indefinite Projection of any Original Line 
AB, continue it till it cuts EF in Fand HI in 
G; then draw OG, and Fa drawn parallel to it 
will be the indefinite Projection foughr Then 
finding in the ſame manger the indefinite Pro- 
jection E d of any other Line AD paſſing thro' 
A, by its Interſection with Fa is got the Pro- 
jection 4 of the Extremity A. And in the fame 
manner is got the other Extremity 6. Or thoſe 
Extremities might be found by drawing Lines 
from A and from B to O, as in the foregoing 
Conſtruction. | Stel-. ec] 


% 


| Demonsttation: 

-Imagine the Figures to be folded, 1 5 in 
II, till 

F the 
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the Original Plane, its Parallel, and the Directing 
Plane, and along with them the Point of Sight 
O, come into their proper Places. Then you 
will find, that D in Fg. 10. and E in Eig. 11. will 
be the Interſection of AB, and G in Fig. 11. will 


be its Directing Point. But OG in Fig. 10. is 


{till parallel to AB, wherefore G is its Vaniſhing 
Point, and DG its indefinite Projection (by 
Theor. 3.) and Fa in Fig. 11. is {till parallel to 
OG, which is the Director of AB ; wherefore 
Fa is the indefinite Projection of AB, (by Theor. 
5.) That à found by the interſection of FI with 
DG in Fig. 10. and of Ed with Fa in Fig. 11. is 
the Projection of the interſection of the Original 
Lines AB and AC in Fig. 10. and of AB and AD 
in Fig. 11. is obvious. The other Conſtruction 
by the Lines AO is the ſame as by the Lines AO 
and CO for finding the Points 4 and c in Fig. 6. 
as is explain'd in Cor. 1. Prob. 2. 
N.B. 1. The Reader that is not uſed to Mathe- 
matical Subjects may help himſelf in conceiving 
the Manner here deſcribed of bringing the Origi- 


nal Plane, its Parallel, and the Directing Plane, 


with the Point of Sight, into the Plane of the 
Picture, by conceiving in Fig. 3. thoſe ſeveral 
Planes to = brought together by enlarging the 
Angles OVB and ODB, till the Planes lie flat on 
one another, and the Original Plane is ſeen on 
the back- ſide. 5 

N. B. 2. In Fig. 11. the Projections ad and 4 
are parallel, their Originals having both of them 
the ſame Director OH, according to Cor. 1. 
Theor. 5. The fame may be obſerved in Im and 
£4, which have the ſame Director OI. RAS 


LINEAK PERNSPE eTIVE.  :2þ 
PROBLEM VI. 


Having given the ſame things as in the foregoing 
Pero 2 to find the Provertion of any 5 
in the Original Plane. | 


This is done by finding the Projections of the 
ſeveral Parts of the Figure given, by the fore- 
going Problem. | 

For example, the Projection & Im np (Fig. ro.) 
of the Pentagon KL MNP is found thus. Draw- 
ing OG, OH, OI, OV parallel to KL, LM, 

N. KP reſpectively, the Points G, H, I, and V, 
are their Vaniſhing Points. And KL, LM, MN, 
being continued cut the Interſections in their In- 
terſections QR, T. Whence drawing QG, RH, 
TI, are got the Projections /, m of the Points 
L and M, by their mutual interſections. Then 
drawing OK and ON, are got the Points & and u. 
Then drawing V to the Vaniſhing Point V of 
KP, is got the indefinite Projection of KP. Laſt- 
ly drawing OP is got the Point p. 

The Projections of Curvelined Figures are to 
be got by finding the Projections of ſeveral of 
their Points, and afterwards joining them neatly 
by hand. Thus in Fig. 13. u. 1. DE being the 
Interſection, and VF the Vaniſhing Line, and O 
the Point of Sight, and ABC an Original Circle, 
placed as in the foregoing Problem, the Projection 
a of any Point A may be found by drawing at 
pleaſure AD, and OV parallel to it ; then draw- 
ing DV and OA meeting in the Point ſought 4, 


according to the Conſtruction in Problem 6. D 
Info! | F 2 being 


= 9 — 
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Having given the Interſeftion of @ Plaue, aud 
ite Vaniſh 


+ Problem 6, and 7, let it be propoſed do find the 
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being the Interſection, and V the Vaniſhing Point 
of the Line AD. And the ſeveral Lines AD 
being drawn parallel to one another, the ſame 
Vaniſhing Point V may ſerve for them all. 
Or as in N. 2. VF being the Directing Eine 
brought into the Picture, as in Fig. 11. and the 
reſt remaining as before; 7 at pleaſure AD 
cutting DE and VF in D and V, then drawing 
QV and Da parallel to it, the Projection à is got 
by drawing OA cutting Da in 4. And the ſame 
Point M being uſed for all the Points A, all the 
Lines Da will be | JE to one another, and to 
the ſame Line OV. | 


PROBLEM VII. 


To find the Projettion of any Figure in a P. 
parallel to the Picture. 


[2 


The Projection being ſimilar to its Original (b 
Cor. 2. Theor. 4.) this is done by making an exa 
Copy of the Original Figure ; making the Ho- 
mologous Sides in the Proportion explain'd-in 
Cor. 3, of the ſame Theorem. | 


PROBLEM N. 


ing Line, with its Center and Di. 
fance ; #0 find the Original of any Project ion 
given on the Picture. n 18 


Every ching being diſpoſed in Fig. 10. AS in 


Original 
| . 
2 33 8 


JI - 


— 
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nued the Projections &4 Im, mw till they cut the 


Interſection and Vaniſhing Line in their Inter- 


ſections Q, R. T, and their Vaniſhing Points G, 
H, I, and & in its Vaniſhing Point V, draw OG, 


OH, OL G V. and CK. RN, TN parallel to the | 


three firſt reſpectively meeting in L and M, which 
will be — of / and m. Draw Ot and 
Oz, which will cut QL and I M in the Origi- 
nals K and N, of & and 2. Then draw KP pa- 
rallel to OV, and O 4 it in P, which will 
be the Original of the Point - Laſtly drawing 
- 4 72 have the Original Figure ſought KL 


DEMONSTRATION. 


This Conſtruction is evident from Problem 7: 
it being the Reverſe of it. 
N. B. In the ſame manner one may go back to 
the Original Figure by the Directors, as in Fig. 11. 
PROBLEM X .. 
The ſame things being given, to findonlythe Length 
of the Original of a Projettion given. | 


Let III (Eg. 10.) be the Projection given; 


the reſt of the 1 being to be underſtood as 
r 


in the foregoing Problems. Continue III till it 
cuts the Vaniſhing Line in its Vaniſhmg Point V. 
And draw VO. In the Vaniſhing Line take V 3 
equal to VO, and draw 31 and 3II cutting the 
Interſection in x and 2. Then will 1 2 be the 
Length ſought of the Original of III. 


DEM ON 


-4 


v — 4 


Original of the Figure Imp. Having Mikes 15 | 
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DEMONSTRATION. 


Let W be the Interſection of III. V 3 being 


equal to V O the Diſtance of the Vaniſhing Point 


V, and Wa being parallel to V 3, the Point 3 may 
be conſider d as the Point of Sight, and W r.2 
as the Original Line and 3.1 and 3.2, as Viſual 
Rays producing the Projection III. 


COROL. The Length 1.2 may be found by 
a Scale and Compaſſes, making 1.2: V 3 (or to 


VO):: II- WV: IV-IV. | 


PROBLEM XL 


Having given the Vaniſhing Line of a Plane, its 

Center and Diſtance, and the Projection of a 

Line in that Plane; to find the Projection of 

another Line in that Plane, making a given 
Angle with the former. | 


Loet O (Fig. 10.) be the Point of Sight placed 
as in the foregoing Problems, GH being the Va- 
niſhing Line, and 26 the given Projection; it 
being required to draw 4c, ſo that the Original 
of the Angle 4 ac may be equal to a given Angle. 
Continue 46 to its Vaniſhing Point G. Draw 


GO, and OI making GOI equal to the given 
Angle, and cutting the Vaniſhing Line in I. 
Then draw 7 ac, which will be the Line ſought. 


D EMon- 


8 
nt 
ly 
2 


al 


. 


to the Angle 
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- The Figure being underſtood as in the forego- 
ing Problems, let AB be the Original of 26, and 
1 be parallel to OG (by Def. 15. and 
Theor: 3.) For the ſame reaſon A C parallel to 
OI is che Original of ac, I being its Vaniſhing 
Point (by Theor.3) But AB and AC being pa- 
rallel to OG and Ol, the Angle BAC is equal to 
GOI, which is equal to the given A the 
Conſtruction. Wherefore 4 repreſenting the 
Angle BAC, repreſents that given Angle. Which 
was to be done. 

N.B. If it had been required to make abc to 
repreſent the Angle ABC, the Angle GOH muſt 
have been made equal to the Complement of the 
Angle ABC to two Right Angles. 


PROBLEM XII. 


Having given the Vaniſhing Line of @ Plane, its 
Center and Diſtance, and the Projection of one 
Jide of a Triangle of a given Species in that 
Plane; to find the Projection of the whole 
Triangle. | 


The Projections of the Sides wanting are to 
be found by the foregoing Problem, the Angles 
of the Triangle being SoeK Thus having given 
the Projection 46 (Fig. 10.) of the Side AB of 
the Triangle ABC, the Vaniſhing Point I of the 
dide ec is found by making the Angle IOG equal 

CAB, and the Vaniſhing Point — 
0 


34 
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of the Side bc is found by making the Angle 
HOG equal to the Complement of the Angle 
CBA to two Right Angles. _ 

NB. If the Vaniſhing Point of the Line given 
4b is out of reach, you may proceed thus. Taking 
any Line DR (parallel to the VaniſhingLineHG 
by. Theor. 6.) for the Interſection, by means of 


two Lines Hb E, 12 F, drawn at pleaſure thro' 


banda, find the Originals A and B of the Points 
a and 6 3 and draw AB. Then on 
the Side AB compleat the Original Triangle, 


and find the Projections of the Sides wanting by 


Prob. 7. | 
PROBLEM XI. 


Having given the Vaniſhing Line of a Plane, its 


Center and Diſtance, and the Projection of one 
Side of any Figure in that Plane, to find the 
Prajection of the Whole Figure, 


Reſolve the whole Figure given into Triangles, 
by means of Diagonals, and find the Projections 9 


thoſe Triangles one after another (by Prob. 12. 
beginning withthoſe that have the Line given for 


one of their Sides. | 8 8 

The ſame thing may be done ſeveral Ways by 
the Application of the foregoing Problems, as is 
moſt convenient in every particular Caſe. This 
will be beſt underſtood by a few Examples. 


Fig. II. In this Example IK is the Vaniſhing 


Line, S its Center, and SO its Diſtance, and A 


parallel 


LINEAR; — oo 35 
arti 12 BY n Projection of one ſide 


exagon. Fa wing 0 wee Rn ral- 


lel to Def. 77 9055 iginal of A 
alle to . Hause C 500552 The ) 1 
Vans Points H. J. Ser and 1 te 


nals BC, FE, AD; "AP, 1 1 D; AC, are 
bund by Prob; x5. (king 13 Angles HOG 
6odegr, ING ode, G 30degr. Then 
drawin AK Rs 1 Point C; draw- 
ing AM apd ( 8 D Parallel 
01K , 15 5 2 . 855 (for Si the Vaniſhing 
Point af A E, the Origina 80 he A 15 EAB be- 
ing a Right Angle, BEG altly draw- 
ing EH and at; is got F. e campleats . 


15 c * iT9 4 I 


ei 1222 00 ai 
f 15. at 18 Fl e oje ion ee s 
of Figs u Des e is the pre: 
he 7 £ MRPT 85 repoſing on one 
of its Faces,) is found, havin 1 the Pro- 
jection 26 of the Side A B. V being the Va- 
" WI niſhing Line; and O the Point of Sight reduced 
to 15 Picture, as in the $regoing 7 Problems. 
riginal Ichnography is Aeſcribed b by making 
995 concentric and parallet regular Hexagons, 
AFBIC H, and RMSQTP, whoſe homolo- 
5 us Sides are in the proportion of the Parts of a 
Line cut in extream and mean proportion, (See 
Def. 3. Lib.6. Elem.) and drawing the Lines, 

as is obyiqus enough in * Figure. F 

6 continued 20 to its Vaniſhing Point / 
the Vaniſhing Points W and X of the other 
two Sides of the en abe are * by * 
Ne rob. 


1 - 
iÞ 11 


mean Proportion. 
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Prob. 11. Then drawin 
to VX, and drawing Wa and W# cutting it in 
a and b, and dividing ab in R, d, e, l, in the ſame 
roportion as AB is divided in K, D, E, L., and 
gran KW. dW, e W, IM, are got the Projections 
5% e, Jof the Points R, D, E, L, (by Prob. 3.) 
Then drawing 4X, e W, and e X, are got the 
Points /, and g; and drawing g V, are got the 


Points hand i. Drawing EX and W, is got the 


Point n, 'and » (Which is the Projection of N) 
by the Interſection of X with 2 W already 
drawn. Then 1 do and op each equal to 
md, and drawing oN e are got the Points 
o and 2 (by Prob. 3.) Then drawing * is got 
the Point 4, by its Interſection with ZW already 
drawn. Drawing W and # V is got 7 - And 
making ms equal to m d, and e is got 
s. | Laſtly, drawing £X cutting W already 
drawn, is got 7. Ihe reſt is done by joining the 
Points found, as is evident enough in the Scheme. 
eee ee 
Fig. 16. In this Example is found the Projection 
of the Ichnography of a regular Dodecaedron, 


having the Projection of onè Side given, by re- 


turning to the Original Figure, by Prob. 9g. and 
then proceeding by Prob. 7. I ſhall leave the 
Reader to exerciſe himſelf in conſidering this 
Scheme, and only obſerve, that the Original Ich- 
nography is made by deſcribing two concentric 
and parallel Decagons, whofe homologous Sides 
are as the Segments of a Line cut in extream and 


. „ 
. 


Examp 


* 


at pleaſufe sp parallel 
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„ e So vx 3. 

_ Fig. 17. In this Figure DC being the. Vaniſh- 
ing Line, and O the Point of Sight reduced to 
the Picture, as in the foregoing Problems, the 
Projection ANBMLP, of a regular Octaedron, 
having given the Projection of one of the Sides 
AB, 1s found as follows. Having continued AB 
to its. Vaniſhing Point C, the Vaniſhing Point G 
of the Sides AK and NM is found by Prob. TT. 
making the Angle CO G equal to 60degr. Then 
5 Prob. oy taking any Line 6 (parallel to 

D for the Interſection, and making CD equal 
to CO, and GH equal to GO, and drawing 
DA and DB cutting 4 in @ and &, 45 is the 
Length of the Original of AB, and drawing HA 
cutting 6 in a, and making a / equal to a6, and 
drawing H cutting A G in L, is got the Pro- 
jection AL (the Original of it bein 1 ah 
and conſequently to the 9 — of AB, a and 
ab being equal. Then dividing 46 and a each 
into three equal; Parts by the Points e, f, 7, &, 
and drawing eD, fD, H, H, are got the Points 
EF, I, K (by Prob. z.) Then drawing F G, KH, 
EI, are got the Points M. N, P, which compleat 


1 


PROBLEM NM 


| ray given the Center and Diſtance of the "© 
 Putture, and the Vaniſhing Line of a Plane; 
to find the Vaniſhing Paint of Lines pegel. 
on FAar $0.5het Fiene:: or 4 

n e ll ; e. 19414 4. 
ng 90d i Ae O2 bis « i 
3 | I 4 * ; G-z SES INS, Let 


14 24.4 


5 Lid AK Pkrkbrrerivi. 
Let AB (Eig. 18.) be the Vaniſhing Line given, 
and C the Centet of the = ps Draw CA 
erpendicular to AB, and CO arallel to it, __ 
Egal to the Diſtance of the Picture. © Draw A 

and OD perpendiculat to it, cutting C A in D: 
which will be the Variſhing Point fought. D's. 


Dimonsrrarto.. 


Wade the Triangle AOD to be rl up 
on the Plane of the Scheme, ſo that CO may be 
erpendiculat to it, O being brought into the 
oint of Sight. This being done, the Pla 1 ** 
ing through the Point O and the Line ill 
e the Parallel 12 t i ginal Plane, and the Line 
D will be p cular to it; and conſequent- 
en be thi fe of Lines perpendicu ar to 

ar Original Plaue. . Wherefore Dis the 17 
ae * thoſe Perp tee (by 

NB. 1. When the Vaniſhing Line AB les 

| through This 7 05 5 che Picture, that is, when 
the Original Plane is 17 to the Picture, 
the Pojr D will be infinite! diſtant, the wy 


being to meet the Line 


EF the Lites perpendicular to the Plane prop 
will all of them be pe N rages to AB, they 
C,, which is perpendi- 


| © cular to it at Afr infinite diſtance; _ conſe- 


uently they. will be parallel to one another. 
hich, they ought to be upon another account, 
rheit Originals Being all parallel to the Picture. 
NE 3. But fen the Original Plane is 
rallel to the Picture, the diſtance CA will be in- 
bro „and n OA will be N : 
7 


* * Y 7 IR , ” * | Ling a 
” * V = 7 AC A . p 7 - 
* A . . 
* » . 
p : g 1 2 : G * > VP 
o * - F F - * . 
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CA, and OD will coincide with OC, making 

the Point D to fall into the Center of the Picture 
C, agreeably to Cor. 2. Theor..z. . 
NB. 3. CDisa third proportional to AC 
wr Ns 4e Alo is ADto'AC and A. 
| 0D is the —— of the A TID, 
Point TH 10. 


PROBLEM XV. 


Havi given the Center” and Diſturce = the 
| 1 Ft D nd the Vuniſbing Line, iti Centey 
5 of Planes that are perpendicults 

> rh Lines that habe 4 certain Lim 4 a 
=” Lubin Port, Ado . Pe 


Letc Wan 18.) "be che Ceriter of e epic, 
and D the Vaniſhing Point n Draw DC, 
and CO perpendicular to it ant equal to the 
Diſtance of the Picture. Then draw DO, and 
OA 47 to it, cutting DC in A. Per- 
dicular to DC draw AB, which will be the 
ng Line ſought, A being i its Center (by 
Theor. 1.) and OA its Diſtance. 
This Conſtruction follows neceſſarily from the 
Conſtructioſi of the fore e g Problem, and the 


n at the En of that may be applied 
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PROBLEM XVI. 


Having given the Center and Diſtance of the 
* Pia, through a given Point to draw the 
Vaniſhing Line of a Plane that is perpendicular 
to another Plane whoſe Vaniſhing Line is given, 
and to find the Center and Diſtance of that Va- 
niſbing Line. 1458 


Let AB (Fes 18.) be the Vaniſhing Line given, 
and C the Center of the Picture, and let E be 
the Point given. Find the Vaniſhing Point D of 
I Lanes perpendicular to the Original Planes of AB, 
mY (Py Prob. 14.) Draw DE, which will be the 
 . Vaniſhing Line ſought. Draw CF cutting DE 
at Right Angles in E, and F will be the Center of 

. the Vaniſhing Line DE (by Theor. 1.) Make a 
Right-angled Triangle, whoſe Baſe is CF, and 

its Perpendicular is equal to the Diſtance of the 
Picture, and its Hypothenuſe will be the Diſtance 

of the Vaniſhing Line DE. (by C. TB) 


DEMONSTRATION... 


. Becauſe the Plane, whoſe Vaniſhing Line is 
fought, is att ms to the other Plane, its 
Vaniſhing Line muſt paſs thro' the Vaniſhing 
Point D of Lines perpendicular to that other 
Plane, becauſe ſome of thoſe Lines are in the 
Plane ſought. Therefore DE 1s the Vaniſhing 
Line ſought. The reſt needs no Demonſtration. 


J 


$ COROL. 


LixzAA PAST ZeT IVI. 47 


CoORO E. 1. If FC be continued till it cuts 
the Vaniſhing Line given in B, B will be the Va- 
niſhing Point of Lines perpendicular to the Origi- 
nal Plane of „ DE. For that 
Vaniſhing Point is in the Line F C by the Con- 
ſtruction of Problem 14. and it is in the Vaniſh- 
ing Line gl en by the Demonſtration of the pre- 
SEPT. oo / CE 

CO ROT. 2. And therefore if the Vaniſhing 
Lines AB and DE meet in G, the Points B, D, 
and G will be the Vaniſhing Points of the three 
Legs of the ſolid Angle of a Cube, which are 

erpendicular to one another. And drawing 
5 ; BG, GD, and DB will be the Vaniſhin 
Lines of the three Planes that contain that ſoli 
n 1 25 
Mn 6 ORO L. z. The Diſtance of the Vaniſhin 
Line DG is equal to the Line FP, the Point 
being the Interſection of the Line FC with a 
Circle deſcribed on the Diameter DOG. 
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Having given the Center and Diſtance of the 
* Pitfure, and the Vaniſhing Point bf the com- 
mon Inter ſection of two Planes that are inclined 
to one another in a given Angle, and the Va- 
niſhing Line of one of them; to find the Va- 
_. niſhing Line of the other of them. © 


Let C (Fig. 18.) be the Center of the Picture, 
BG the given Vaniſhing Line of one of the 
Planes, and B the Vaniſhing Point of their com- 
5 mon 


a 4% Liveas, PapRSPECTIVE.; 
mon Interſection, and H the Angle of their In- 


clination to ne another. Find the Vanyhing 
Line GD, of 16 50 e is the 5 


[a 1 1 2 cut the 9 ine given 
855 1 La 15 obey Ty 0 in in Ei 
| s making the given With the 1 
V t is C (by P. th 
E 
to the Diſtance . he apt og Lind D (found 
by Prob. 22 raw. Tk and, PE making 


dhe Angle ual to H. Draw db WY) 
5 * the e Line Ok. 
2448 Damon TrRatiON. | 


Bigg: the Triangle GPE to be üben up on 


tze Line G E, ſo that the Point P may be in the 
Point of Sight perpendicular over the Center of 
the Picture C. In that caſe the Planes BP G, 
GPD, DPR will be the Parallels of three Origi 
nal Planes, whoſe Vaniſhing Lines are BG, oh; 
DB; that whoſe Vaniſhing Line is DG being 
rpendicular to the other two (by the Cony 
addon. becauſe it is een to their 
common Interſection, whoſe Vaniſhing Point is 
B.) Therefore the Original Planes, Whoſe Va- 


| niſhing Lines are BG and BD, are inclined to 


one another in the Angle E. that is, in the 


Angle H, (for the Inclination of two Planes is 


always ea, in aPlane perpendicular to their 
N Interſection.) The. BE s the BG being 
the Vaniſhing Line Bs is the Vaniſhing 

e ſought. 
| _ 
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by Prat. 15. Let 


EP equal 


1 
„ 


is found by drawing a Line perpendicular to it 
from C (by Theop. 1.) and then its Diſtance is 
found, as was found the Diſtance PF in Frob. 16. 
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Having given the Center aud Diſtance of the 

Pithure d the Vaniſhing Line of one Face of 

any gare propoſed, and the Projection 
ar Face; to find the Projection 
r 

„ 


thography, and deſcribe the Projection of the 


Orthography by the help of the Lines already 
n in t 1 (by Prob. 13.) Laſtly, 
by the interſections of the pen 
diculars to the Ichnography and Orthography, 
will be found the ſeveral Points of the Projection 
„%% 
Otberuiſe. Having found the Projection of 
the Face whoſe ee + is given, by means 
of the Projection of the Line given, find the Va- 
niſhing Lines of the adjacent Faces (by Prob. 17.) 
and deſcribe their Proſections by the help of the 
Lines given in the Projection of the firſt Face; 
75 8 till the whole Projection ſought is com- 
' eate & > | $4 | | bus | 1 > . 
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NB. The Center of the Vaniſhing Line BE 
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b pI, 0 
This is a general Deſcription of the Method 
to be uſed in putting any, Figures Pen into 

Ver ſpeftive ; ut, in the Practice of particular 

Caſes i d may be uſed, in the va- 
rious Application ef the foregoing Problems. But 

all this will be beſt underſtood by Examples. 


* BY N | | 
. 3 
Fig. 19. In this Figure is found ag rojection 


of a regular Dodecaẽdron, having he Pro- 
jection AB of one Side parallei Picture, 
7 means of the Ichnography andWrthography ; 

G (parallel to AB) being the givEn Vaniſhing 


Line of the Face ABCDE, Fits Center, H the 
enter of the Picture, and FLO its Diſtance. To 
avoid Confuſion of Lines, the Ichnography and 
Orthography are removed from the Space taken 
up by the rojection ſought in the following man- 
ner, For the Ichnography ; drawing at pleaſure 
46 parallel to AB, and at a ſufficient diſtance 
from it, and then drawing IA and IB cutting 45 


in 4 and b, the Line AB is transfer'd to 25; 1 


: - 


being the Vaoykimg roar of Lines perpendicular 
1 to the Face ABC DE, whoſe Vaniſhing Line is 
| FG (found by Prob. 14.) This being done, the 
Whole Fan a deſcribed on tlie Line 40, 


by Prob. x3. as it is deſcribed in Ex. 3. 
5 f enter of the Picture, is taken for its Vaniſhing 
rojections of Lines perpendicular to it being all 
Point 


| 
| moſt convenient ; the Orthogra- 
= of them perpendicular to FI (by Note 1. Prob. 


«© 


For the Orthography; THF paſſing thro' the 
| Line, as bein L nog 
pPzhy in this cale being the moſt ſimple, and the 

14) Having drawn GA (from the Vaniſhing 
4 


+ af. © fan, dS rin Swi. word Ah. a. 


n 9 ak 


* . * & * "Wy p Wl - | 4 , 


Las Terres 4 
Point, G of. the Line ge in 7 chnogr ography) ) and, 


el cutting it in E, is got 'the'Prb AE. 
Then drayi 7 a 100 0 0 TIES to GF. 


(and conſequent! repre NES to 


the Orthography, as is alrea 
pleaſure paſſing thro' F, 'and_cutting them in a 
and e, is got ae; bythe means 'of nicht whole 
3 oO of, the Ortho apliy 18 - def ribed by 
4.13, 
Fee. thus got the Projedions of the Ichno- 
and Orthograph) ee of the Pro- 
pops Wie 18 Coty by. drawing KR parallel to 
FG G and. 4 from thi 1 5 e k 
d &, meeting each other in 
reh r underftanding the Projection of a Cube; 


WR appears in this Figure, after what has been 
already faid, it is ſufficiènit᷑ to inform the Nader 


As to the Shadows, which are ſuppoſed tobe 
calt by the Sun on the Plane of the Face ARCDE 
of the Nodecaedron ; the Shadow Y of any Line 
Vr is found as ollows./ Sis the given Vaniſhing 
Point of all the Rays of Light, which being 155 

oled to come 110 the Jun, are to be con. 

der'd as parallel. Pesch, 18 paſſing g thro” 
the Vaniſhing Point, I of the Line and the 
Vaniſhing Point S of the Rays, is the Vaniſhing 
Lane of the Plane made by l the Rays paſſi ng 
thro” the Line V, and projecting the Shado 
v#. And IS cutting the Vaniſhing Line FG of 
the Plane the Shadow is caſt on in 5, - is the 


Vaniſhing | Point of the Shadow va, Which! is the 
| H 2 Inter- 


FG the third is a; Line paſſing thro, parallel to 


41 
* 


ſad) and ae at - 


that two of its Vaniſhing Lines are FG, and 4 2 


=. 2 \ 5 "4; t 80 
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Interſection of the Plane of the Shade (whoſe 
Vaniſhing Line is Ic) and the Plane the Shadow 
is caſt; on (being the Vaniſhing Point of that 
Interſection by Cor, 2. Th.7.) Having therefore 
drawn vs, and VS cutting it in 2, vs is the 
Shadow of the LinevV, 8 
VN. B. In the Original of the Orthography in 
the preſent Figure, the Points e, m, s, p are the 
Angles of a Square; Ihe Lines on, al, qr being 
parallel to em, and 09, nr being parallel to ep, 
and equal to al. tk, on, qr, are equal, and on, 
em, al, are in the continued Geometrical Pro- 
portion, of the leſſer Segment to the greater, of 
a Line cut in extream and mean Proportion. 
Several Lines mention'd in this Scheme are 


— 


not actually drawn, to avoid Confuſion, - | 


Fig. 20. In this Scheme the Vaniſhing Line of 
the Wa which the Piece of Building, Ge. 
ſtand upon, is AIC KB paſſing through the Cen- 
ter of the Picture C, the Diſtance of the Picture 
being equal to CO. BG and AH are the Va- 
niſhing Lines of the upright Planes a bd e, DE, 
N, Sc. and 46, DF am, &c. G and H being 
the Vaniſhing Points of the Lines be, and nu, 
which touch the upper Corners of the two Flights 
of Steps, and conſequently AG and BH are the 
_ Vaniſhing Lines of the Planes, that touch the up- 
per or the under Edges of the Steps. ; 
The given Side 47 of the Baſe of the regular 
Tetraedron is parallel to the Vaniſhing Line AB. 
u, which is the Projection of the Center of = 

Baſe hr p, and the Seat of the Vertex a, is Fung | 
| * 9 


DIN EAX PengprEOTIVE „„ 
by drawing v llel to — . cutting it 
150 — C meeting is 1. 
perpendicular to A is 15 aniſhing Line 
9 a Plane perpendicular to the Baſe E p ſtand- 
ing on up, and paſſing thro the Line po, 15 
Voaniſhin C0 Point is L, found (by Pad. rr.) by 
making to the Diſtance of the Pi 2 | 
and he Angle QC equal to the Original of the 
Angle «po. VX is the Vaniſhing Line of the 
Face up, by e help of which that Face is de- 
ſcribed, having given p (by Prob. 12.) as the 
Face 575 was deſcribed. on hr. The regular 
Octaedron, and Icoſaedron, aredeſcribed by their 


by N d Y 7 
_ 5 = * * 
5 r 4 
- - . 
: = 
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Ichnography and Orthography, which Method is 1 


ſufficiently explain d in the foregoing Exam le. 
F will only inform the Reader, that in the Ortho—- 
graphy ABCDEFGH of the Icoſaedron; the 

ines CD, AF, GH are equal, as alſo are AC, 
F, BE, and AFi is to BE, as the leſſer Seg- 
ment is to the greater of a Line cut in extream 
and mean Proportion. 

The Light is ſuppoſed to come from the San, 
and the Ra 2. are parallel to the Picture and to 
the Line AM; ſo that the Shadow P of any Point 


D, is found by drawing NP through its Seat pa- 


rallel to AB, and DP parallel to AM cutting it 
in L. For the Shadow of the Tetraedron, which 
is turned up on the End of the Steps ; having 1n 
the ſame manner found s, (which would be the 
Shadow of o on the Ground, if the Steps were 
away) drawing % and p, are got the Shadows 
ho 199 th Let r and sp cut the lower Edge 
of the Steps in y and x; then drawing r per- 


pendicular' to AC and cutting as in t, is got the 
hadow 


ak 4 * * mn _ — , k , = 
b q 3 * * * 4 \ 
* . 9 9 IR * } v7 5 « 
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| - dow! of op, which, f — 00. Sa 


as LINEA rare 


Shbadowit of the Vertex o on the. E 
Steps, and drawing x is got tat Part of 


the: ſame manner is get the W 40 
che Rays being parallel to AM, and. A gti 
Vaniſhing: Point of BF, AM is, the Vani 5 
Line of the Plane made by the 5 1 pals 


thro the Line DF, and B begebe Lan 10 2 


Line of the Wall; the Shadow E is caſt on; 


isthe Vaniſhing Point of the comn 


. 1 8 1 ine D 


| E ample. oY 

| "hs v2. 1 this Scheme AC B 5rd hrangh 
the Center of the Picture, C is the og 
Line of the Ground; A is the Vaniſhing Point 
the 
other Edges parallel to it; Di 5 the Vaniſhing 
Point of the Edge GH, &c. and DBB perpendi- 
cular to AB, is the Vaniſhing Line of the Plane 
EGH; P and-Q are the Vaniſhing Points ofthe 


Sides MK and | Nt of the regular ** 
FE 


” and R Q is the iſhing Line 

7 the Tri M; L is eb it And Ai 
- Seat on the Ground, Having B Eg, that is the 
interſection of the upright Plane Ker rich the 
Ground, and conſequently g, & where H G meets 
it; is the interſection of the Edge 16. with the 
Ground. BE cuts the Edge SR of the Wall 
SRh in R, and conſequent! y Rh per N 
to AB is the interſection of the with the 
Plane EG H, and conſequent! 5, where Rh 
and G& * meet, is the interſection of the Line 


#4454 


W 
of oy. 5 N that ! 18, of the : "ado f 


e EF whichthe Beam reſts E and the 


- EL 


12 
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GH with the Wall. DL is gebe,, 
Line parallel to the Original of G H (becauſe: 
the Vaniſhing Point D) and Bis its Seat, where- 
fore I is its interſection with the Ground. 
Now the Originals of E and HG being para 
el, they are in the ſame Plane, viz. inthe 
which makes the Shadow of H G; | but / dew 
ſents ' the interſection of that Plane with the 
Ground ; Wherefore Ig continued is part of the 
Shadow, and drawing LG cutting it in g,g is 
the Shadow of G, and'g Sis that part of che Sha- 
dow of HG which is on the Ground? Then 
drawing SY and LH cutting it in u, 8 is che 
other part of that Shadow againſt the Wall. 
Having drawn gp and DT both parallel to 
AB, Dg and gp are the Projections of two Lines 
in 4 Plane, whoſe Vanithing Line is DT and 
T is the Vaniſhing Point of the common inter- 
ſection of that Plane with the Plane of the Tri- 
angle K MN (by Cor. 2. 75. 5.) * being its 
Vaniſhing Line. Therefore drawing p euttin 
in V, Vis the interſection of the Line. 5515 
With the Plane of that Triangle K MN.“ 
32 cutting MK in v, drawing 2 V. r: ier 
t of the Shadow of 115 Which. falls on the 
Triangle K MN. | 180 nee 
Having thus e lain'd the- manner Gf finding 
the Shadow of G : the” Feſt nerds no: r 
"nation. | 


l * 85 nt 05 90 TT: 

8 „Eren, VIII. 07 ' 1.28 
235 2 22. "In this Scheme Ois the Cakes of the 
Picture, and CA” the' Vaniſhing Eine of the 


5 e and of the Surface of the Water which 
8 gives 


_ 
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ves the Reflexions ; and 8 is the Vaniſhing 
Point of the Rays of Light, which are ſuppoſed 
to come from the uin. 5 
The Shadow of the perpendicular Line BD 
is found thus: SA drawn perpendicular to CA 
ves the Vaniſhing Point A of the Shadow on 
af . 62 Ground B. Then in the Circumference of 
the Baſe of the Cylinder (which 1s parallel to the 
Picture, its Axis being perpendicular to it, and 
conſequently having the Vaniſhing Point C) tak- 
ing any Point E, and finding its Seat on the 
Ground e, drawing CE, and Ce cutting BA in 
F and then 2 FP perpendicular to CA 
and cutting CE in P, is got one Point P of the 
Shadow on the Surface of the Cylinder. And in 
ſtzhe ſame manner are got all the other Points of 
that Shadow. To prove this, the Reader need 
- _ only conſider, that the 7 of eEPfe is an 
. upright Plane cutting the Cylinder in EP, and 
FP is the Shadow of BD on that Plane. W here- 
fore P is the Point where that Shadow falls on 
the Surface of the Cylinder. Any Point Q of 
the Shadow of the Circumference of the inward 
Cylinder on its Surface, is found thus. Havin 
drawn CS, parallel to it is drawn at pleaſure G 
3 cutting that Circumference in G and H. Then 
d ctrawing Gs and CH meeting in Q, 9 the Point 
ſought. For C being the Vaniſhing Point of the 
As of the Cylinder, as well as of CH, HQ is 


in the Surface of the Cylinder, and G H being pa- 

rallel to CS, is the Projection of a Line parallel | 
to the Picture, in a Plane whoſe Vaniſhing Line 
is CS (and its Original being parallel to the 
Picture, is in the Baſe of the Cylinder, which is 


parallel 


— 
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rallel to the Picture,) Thersfore the Originals 
HG, HO, and G being in the lame Plane, 

is the Projection of the 92 where the Ray of 
t,; whoſe Projection is GS, cuts the Surface 
Cylinder ; that 8, it is the Projection of 
2 of the Or) of the Point G in the 
n 1 of the Baſe on the inward Sur- 

face of the Cyli 

being the e of. PE Point D on the Surface 
of as Wares che Reflexion 4 of the Point D is 

by continuing the Perpendicular D6 till 

bd 1 16 qual to D. This is evident, becauſe the 

wn Law of Reflexions, is, that the Reflexions 

ono all Objects 5 78 to be as much on one Side 

of the reflecting Plane, as the real Objects are on 

the other Side of it. In AS, making As equal 

to A8, any Point 9 in the Shadow on the Surface 

of the inward Cylinder in the Reflexion, is found 

in the fame manner as Q in the real Figure, uſing 
the Point  inftead of S. 

The Shadow of the Cylinder on theSurface of 
the Cone, is found by — another Expedient, as 
the Shadow of the Line . on the Wige of the 
Lylader. 59 


* Eval. NK. | 
Fig. 23. In this Scheme every thing elſe being 
eably to be underſtood by what has been already 
explain q Lſhall only ſhew the manner, how the 
Reflexion is found in the Looking Glaſs of the 
Picture on the Eazle. 
A is che Center of the Picture, 3 AB che 
Vaniſhing Line of the Ground; the Diſtance of 
nen cture being equal 1 A*. AC is the Va- 


niſhing 
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niſhing Line of the Picture on the Eazle, and CD 
the Vaniſhing Line of the Looking Glas. 
Through 2, where the Edge 5 of the Leg 
of the Table cuts the Surface of it, drawing ze, 
and through & drawing d, both parallel to AB, 
5d cutting the Interſection cd of the Surface of 
the Picture on the Eazle with the Ground in 4; 
and then drawing de parallel to AC, and cutting 
ae in e, and then drawing Ae, is got the Pro- 
jection Ae of the common Interſection of the Sur- 
face of the Table, and of the Picture on the 
'Fazle. For àe being parallel to AB, is the Pro- 
jection of a Line in the Surface of the Table pa- 
rallel to the Picture, and for the ſame reaſon 64 
is the Projection of a Line on the Ground, and 
de is the Projection of a Line in the Plane of the 
Picture on the Eazle, both of them parallel to the 
Picture; 45 is alſo the Projection of a Line paral- 
lel to the Picture. Therefore 46 de is the Pro- 
jection of a Trapezium parallel to the Picture, 
whoſe Angle e is in the common interſection of 
the Surface on the Table, and of the Picture on 
the Eazle. But A being the common interſection 
of the Vaniſhing Lines of thoſe two Planes, is 
the Vaniſhing Point of their common interſection, 
and therefore e A is the Projection of that inter- 
ſection (by Cor. 2. Th. 7.) For the ſame reaſon 
o being the Projection of the Point where the 
Surface of the Glaſs touches the Table, and E 
being the common interſection of the Vaniſhing 
Lines AB and CD, o E is the Projection of the 
common interſection of the Surface of the Table 
and the Surface of the Glaſs. Therefore F where 
E and e A meet, is the Projection of the _— 
rar : where 


ew nd. ie. aud. red nn dos. — 
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mere ine ume Planes meet, of the Surface af 
& Table, che Glaſs, and the Picture on the 
Me. Therefore drawing 7 C, it is the Pro- 
tion of the common interſection of the Picture 


In the Eazle and the Looking Glaſs. 


' Having found the Vaniſhing Point P-of Lines 


perpendicular to the Plane of the Looking Glaſs, 


whoſe Vaniſhing Line is CD (by Prob. 14.) draw- 
ing A thro'-the N A of the Line 
GH, and cutting CD in D, D is the Vaniſhing 
Point of the Seat of G H on the Plane of the 
Glaſs. Therefore GH cutting CF in „ Di is 
the Projection of that Seat. Then drawing GP 
cutting D z in &, & is the Seat of the Point G on 
the Glaſs. Wherefore in GP making 4g to re- 
preſent a Line equal to that 8 GE 
(by Prob. 3.) g is the Projection of the Reflection 
of G, and g z is the Reflexion of Gi, and draw- 
= H cutting gi in H, gh is the Reflexion of 
GH. And in the ſame manner may be found 
any other Lines in the Reflexion | 

he Reflexion of the Picture on the Eazle may 
alſo be deſcribed by its Vaniſhing Line, in the 
ſame manner as the Projection of the Picture it ſelf 
was deſcribed; for in PAD making a D to repre- 
ſent a Line equal to that repreſented by AD, a is 
the Vaniſhing Point of the reflected Line g 4, and 
Ca is the Vaniſhing Line of the reflected Picture 
on theKdale;i; 5 7. nh) 041 8 | 
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PART. II. 


of the Me anner of Fendi, 1 the Original Few 


from their Prgjectioui given, aud of the 
Situation that 15 neceſſary to be obſerved 
for veto ing Particular Projection. | 
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"FR A the Projeftion of 4 Ln divide, 
and ii Vaniſhing Point ; to find the Propor- 
tion of the Parte of the Original 


RET AB (Fig. 7.) be the. giver Pro- 
7 g jection, divi <a; in C, and V its Va- 
niſhing Point. Draw at pleaſure 
& p VO, and 46 parallel to it, and from 
any Point O in the Line OV draw 
B, OC, cutting 261 in a,b, and c. _ 
WI 
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wilt the Original of wy be to che Originat of 
OB, ONO N 4 TIF C3 oh 7 55 N 
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Having given the Pro 1 of @ Line divided 
into two Parts, and the Proportion of the Ori- 
l "#0 Ind its V. anjſoing Point. 2 


AB (F; 17 ) be the Projection oiven di 
0d in C. 8 C draw at pleaſure a C b, 
and in it make aC to Cb, as the Original of AC 
is to the res, par of CB, and draw/a A and bB 
meeting in O. Parallel to a b draw OV cutting 
AB in V, witeh bog he Mauls Point 
rel 20 1.4 | 


COROL:- T BY: BA: : CaxOB: b «AC 
=Ca x CB. 
Theſe two laſt Probleiss ; with their Corolla- 
— yon cally from Prob. 35 and its N 1 


po BLEM r bs 


Haven given the Prijettion if a Tien 1 with 
its Vaniſhing Line, its Center and Diſtance ; to 


find the Species of the Original Triangle. 


Let 25e (Fig. to.) be the Projection given, HG 
its Vaniſhing Line, and S its Center, and 80 per- 
Ring oo to HG, and equal to its Diſtance. 


ang continued the Sides of the Projection 
given, 


* * 
1 
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given, till they cut the Vaniſhing Line in their 
Vaniſhing Points G, H, I, draw GO, GH, and 
Gl, and the Originals of the Angles 6 c, 4 U H, 
ac b, will be equal to GOT, IOH, GO, re- 
ſpectively ( by Prob. 11 ) Whence the Species 
of the Original Triangle is given. 


Having ven | the Prgjecxion of 4 Triangle of 4 
given Ipecies, and its Vaniſhing Line ; to find 
the Center and Diſtance of that Vaniſhing Line. 


Let ABC (Fig. 12.) be the given Projection, 
and FD its Vaniſhing Line. Continue the Sides 
of the Projection till they cut the Vaniſhing Line 
in their Vaniſhing Hoints D, E, F. Biſect DE 
and EF in G and H, and draw GI and HK per- 
endicular to FD, making G to G E as Radius 
is to the * of the Angle repreſented by 
BAC, and KH to EH as Radius is to the Tangent | 
of the Angle repreſented by B CA; ſo that EIG 
and FK H may be equal to thoſe Angles. With 
the Centers I and K and the Radius'sIE and K E, 
deſcribe two Circles cutting each other in O, and 
draw OS cutting FD at Right Angles in 8. Then 
will S be the Center, and SO the Diſtanee ſought. 


1 DBMONSTRATION, 


Suppoſing 8 to be the Center and SO the Di- 
ſtance of the Vaniſhing Line F D, the Originals 
of the Angles B AC and BCA will be equal to 
DOE, and EOF (by Prob, 11.) But by the 


nature 


1 
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nature of the Circle DOE and FOE are equal 
— GIE and HRE, which by the Conſtruction 


ual to the AN that 'ought to be repre- 


ſence by BAC and BCA. Therefore S is 1 
Oboe and 80 the Diſtance ſought. - 7 


"PROBLEM XXII. 


n 5 given the Pr 2 of a Tra, . 
given Species ; to find its V. e rRN 2 
ter an, "Diff fiance. 3 


Let abcd (Fig. 122 be the projekten; given, 
Draw the Diagonals ac, 44, meeting in e, and 
by the Proportions of the: Originals: of ae, e c, 
and be, e d, find the Vaniſhing Points E and F, 


of the Lines ac and bd (by Prob. 19.) Draw 


FE, which will be the Vaniſhing Line ſought. 
Then by the given Species of the Original of the 
Triangle a be, find the Center 8 and Rn ho 


10 (by Prob. 21.) 
PRO BLEM XXII 


Heving g given the Projettion of 4 Right-angled 
 Parallelopiped ; to find the Center aud Diſtance 
"7 the Picture, and the Species of e: e 
F. ny. 


Let A BCDEFC G (Fig. yp be thoProjection 
given Continue the Projections of the parallel 
des, till they meet in their Vaniſhing Points H, 
I, K, and draw HI, HK, IK, which will be the 


Vaniſhing Lines of the ſeveral Faces of the Figure 
ſought, 


=> * avi; 
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ſbught ; cantaining: a ſolid Right Angle Draw 
jeular to HI, and HN perpendicu: 


1 meeting in 8: which will be the Center 
of the Picture (Dy Cor. 2. Prob. 16.) Then on 
the Diameter I. K deſeribe a Girole ; and — 
SO perpendicular to LK cutting it in O, and 
OS will be the Diſtance of the Picture (by Prob. 
14. LOK ng a Right Angle upon account of 
the Circle:) Laſtly, find the Diſtances of the Va- 
niſhing Lines KI and IH (by Cor. 3. Prob. 16. 
M and L being their Centers, by 74. I.) and then 
find the Species of the Originals of. the Faces 


Bark, and DABC (by Prob. 20) 


2 O OL. When the Vaniſhing Line of one 
of the Faces (fuppoſe IH) paſſes through the 
Center of the Piture, the Vaniſhing Point K of 
the Sides perpendicular to it, will * at an infinite 
diſtancæ: by which means the Situation of LK 
will be indetermined. S0 that the _—_— of 
that Face AB CD may be taken at pleaſure, and 
then the Center and Diſtance of the Picture ma 
be found by Prob. 2b. And in this caſe, if it 
were — — uired that — 41 jection propoſed 
ent a right d Parallelopiped in 
Place 875 che Peint of Sight might be 
any. — ur — in the Circumference of a Circle de- 

ſcribed on the Diameter HI, and in a Plane per- 
pendicular to the Picture. This leave as a hint 


that may be uſeful to the Painters of Scenes in 


. * w 
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The Deſcription of a Method, by which the 
Repreſentations of Figures may be drawn 
on any Surface, bt it never ſo irregular. 


ROM what Has been ſaid in this Book 


of peelally at the End of the Defini- 
tions, it is evident that the Senſe of 
the 24 Theorem may be extended to 
any Surface that Figures are painted on, be it 
Concave of Convex, or never fo irregular. 50 
that be the Surface of the Picture ABC (Fig 3.) 
of any Form whatſoever, the Projection fg of 
the Original Line FG, will till be the inter- 
ſection of the Picture with the Plane of the Tri- 
angle FGO. But the Parallel OV is in that 
Plane (7. 3.) * follows, that if the 


Flame 


to explain the Principles of Painting, 


* 
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ime. of a Lamp be ſo placed, 28 to caſt the 
Shadow of OV on any Point B of the Line 


FG, it will cover the whole Line FG, and 


at the ſame time cover the Line V 1 27 on the 
Picture, which is the Projection of FO; all the 
Rays coming from the Lamp, and paſſing by the 
Line OV, in that caſe making a Plane, which 
coincides with the Plane of the Triangle OF G. 
The ſame thing will happen, if a Perſon ſhould 


phe his Eye ſo as to make any Point of the Line 


G to ſeem to be cover'd by the Line OV; in 


that caſe OV will ſeem to cover all the Projection 


V. So that if a Lamp be ſo placed, as to make 
57 of OV to paſs thro' any one Point of 
the Projection V 55 it will coincide with the 
whole ; and if a Perſon places himſelf. ſo as to 
make OV to ſeem to cover any one Point of the 
fame Projection, it will ſeem to cover the whole. 
Hence I imagine, that the following Method 
may be of uſe for drawing the Projections of any 


Figures on any Surface, ſuppoſe on the Walls 


and Cupola's of Churches; the Walls and Ciel- 
ings = 4 Rooms, the Scenes of Theaters, Sc. 
- Chulſe-ſome principal Line in the Deſign to be 
drawn, and havin 8 by ſome proper Method found 
the Projections of its extream Points, through 


the Point of Sight paſs a Thread parallel to the 


Original Line, and caſt the Shadow of it on thoſe 
two Points already found, and that Shadow 
mark d with a Crion will be the Projection of 
that principal Line; or, if in any particular caſe 
it happens to be more convenient, place your 
Eye ſo as to make that parallel Thread to ſeem 
to cover thoſe two Points already mark'd, and 


inſtruct 


EI Ve — 1 Ü AA 


E ̃ͤͤz r . p ⁵—Nug 
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wanted. Suppoſe, for example, 2% (Fig. 20. 
to be that Nübeipat Fe en. The © fad 
the Projection (for example o) of any other 
Point in the Figure to be deſcribed, imagine that 
Point to be the Vertex of a Triangle, whoſe Baſe 
is the Original of the Projection already found, 
and place the Thread (paſling ſtill through the 
Point of Sight) in a parallel Situation to the Ori- 
ginal of one of the Legs of that Triangle, and 
caſt its Shadow on the proper Extremity of the 
Projection given, and mark it as before, and you 
will have the indefinite Projection of that Leg, 
fer e it to be ho.) Do the ſame by the other 

g, and by the interſection of thoſe Projections 
(ſuppoſe of h and po) you will have the Pro- 
jection of the Point ſought. And by this Me- 
thod may be found the Projections of any Figures 
whatſoever. I ſhall not enlarge upon this Me- 
thod, not having had an opportunity of putting 
it in practice; for which reaſon 1 only propoſe it 
as a Hint, which I leave to be further conſider d 
of by the Curious. A ni af bit 0 


7 


NuMs. II. 


ANew THE 0 RY for mixing of CoLouss, 
alen from Sir Wage Newton's Opticks. 


FHO my Deſign was only to treat of Linear 
Perſgectiue, and nat to diſcourſe of all 
the Parts of Painting, yet as this Boqk will be 
moſt uſeful to thoſe wha, practiſe that Art, I 
thought it would not be improper, nor unenter- 
taining to the Readers, if I took this Oceaſion to 
rea ſome Thoughts I have had concerning the 

lixture of Colours: .whichT have fallen into up- 
on conſidering Sir 1/aac Newton's Theory of 
Light and Colours, in his moſt excellent Treatiſe 
of Optics. 

In Colours theſe two things are to be con- 
ſider'd, the Hue, (Which is properly what may 
be called the Colour,) and the Strength of Light 


* 


* 
. 


and Shadow. For as different Colours, ſuppoſe 
Red and Green, may haye the ſame Strength of 
Light; ſo two things, that are one of them much 
darker than the other, may ſtill have the ſame 
Hue, as a light Blue and a dark Blue. 


With 


r 4. 44 4. 4a AST 


ing the Colours. 7 — reſpect t this Quality of 
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1 


Colours, Sir 1/aac 


3 be reflected or refracted. Th 


f 

appear when they are ſeparated b 
Red, Orange, Yelp. Green, 
Blue, Indico, Violet. All the leſs perfect or 
broken Colours, are made by the Compoſition 
and Mixture of theſe ſimple Colours, as Yellow 
Rays mix'd with Blue Rays, make a Green, hut 
not ſo perfect as the ſimple natural Rays that are 
Green; and Red and Yellow Rays make an 
Orange Colour, but not ſo perfect as the naty- 
ral Orange-colour'd Rays. And by a juſt Pra- 
portion of all the Natural Rays together, is pro- 
duced Whiteneſs, which is indifferent to all the 


{imple 
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ſimple Colours, and can't be ſaid to incline more 
to one Colour than to another. By White 1 
mean any Colour between the lighteſt White and 
the darkeſt Black; for as we are not now con- 
ſidering the DEE of Light and Shade, all the 
Colours from Black to White are to be con- 
ſider d as of the fame Hue. 2 
According to this Obſervation of the Nature 
of Whitenels, it appears that the broken Colours 
are a Medium between the ſimple Colours and 
White, and the more broken a Colour is, the 
nearer it is to White, and the further it 1s from 
White, the more {imple it is. de 
Having thus explain'd the Nature of the Co- 
lours, and the Effect of their Mixture, in order 
to find exactly what Colour will be produced by 
the Mixture of any Colours given, Sir Iſaac diſ- 
poſes the Colours in the following manner. Let 
there be a Circle made AD FA, and let the Cir- - 
cumference be divided into ſeven Parts AB, BC, 
CD, DE, EF, FG, GA, in the ſame proportion 
to one another as the Fractions 3, 4, l, 5, A, 47, 
which are the Proportions of the Muſical Notes 
Sol, la, fa, fol, la, mi, fa, ſol. Between A and B 
place all the Kinds of Red, from B to C place all 
the Kinds of Orange, from C to D place all the 
Kinds of Yeltbw, from D to E place all the Kinds 
of Green, from E to F place all the Kinds of 
Blue, from F to G place all the Kinds of Indico, 
and from G to A place all the Kinds of Violet. 
Having thus diſpoſed the ſimple Colours, the 
Center of the Circle O will be the Place of White. 
And between the Center and the Circumference 
Jain hs are 
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lours, thoſe: neareſt the Center being the moſt 
compounded, and thoſe fartheſt from it being 
the leaſt compounded. As in the Line Ox, all 
the Colours at 1,2, 3, 4, are of the ſame Species, 
that is, Green inclining towards Blue, but the 
Colour at 1 is the ſimple natural Colour; that 


at 2 is ſomething compounded, or broken; that 


at 3 is more broken; and that at 4 is ſtill more 
broken. aig 4 
'The Colours being thus diſpoſed, to know 
what Colour reſults from the Mixture of any Co- 
lours given, find the Center of Gravity of the 


Places of the Colours given, and that will ſhew 


the Character of the Compound. For example, 
ſuppoſe I would know what Colour would re- 
ſult from the Mixture of two Parts of the ſimple 
Yellow at P, with three Parts of the ſimple Blue 


at Q: I find the Center of Gravity 3 of the Points 


P and Q; that is, I draw PQ, and having divi- 
ded it into five Parts (which 1s the Sum of three 
and two): I take the Point 3 three Parts from P 
(becauſe there are three Parts. of Blue) and two 
Parts from Q, (becauſe there are two Parts of the 
Colour at P.) Then drawing O 3 cutting the 


Circumference in 1, by the Place of the Point 1, 


(which is between D and E, but nearer to E) I 


find the Mixture is a Green inclining-towards 


Blue ; but becauſe 3 is near the Middle between 
the Center and the Circumference, the Colour 
is pretty much broken. To make the ſame thi 

more clear by another Example; ſuppoſe Iwoul 


know what would reſult from a Mixture 1 10 
. f | arts 


- 
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are the Places of all the broken compounded Co- 
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Parts Yellow at P, three Parts Blue at Q; and 
five Parts Red at R. Firſt I find the Place 3 of 
the Mixture of the Vellow and the Blue, as 
before: Then drawing the Line 3 R (becauſe 
there are five Parts of the Colour at 3, and five 
Parts of the Colour at R) I divide it into ten 
Parts, and take the Point r five Parts diſtant from 
R. By this means 7 is the Center of Gravity of 
the three Colours at P, Q, and R, and is conſe- 
uently the Place of the Mixture; which by 
Waring Os cutting the Circumference in 5, I 
find to be an Orange a little inclining towards 
Red, and becauſe 7 ts much nearer the Center 
than the Circumference, the Colour is very much 
broken. And thus one may proceed in other 
Caſes. | | | 
Again, having given the Place of any com- 
und Colour, one may find what Colours may 
> mix'd to compound it. Thus having given 
the Colout at 3, drawing any Line P 3 Q thro! 3; 
the Colour propoſed ty made by a Mixture 


of the Colours in P and Q, taking ſuch a Propor- 
tion of them as is expreſſed by the Lines 3 P and 
3Q, that is, taking of the Colour P as mueh as 
in proportion to 3 Q, and as much of the Colour 

8 as is in proportion to 3 P. Or having drawn 
Oz paſling thro the Points 1, 2, 4, the fame Co- 
Hur may be produced by mixing the Colours in 
1 and 4 in proportion to the Lines 4.3 and 2.3; 
of it may be produced by breaking the fimple Co- 
tour at 1 with White (which is at O) in the pro- 
portion of the Lines 3.1 and 30. And thus in 
other Caſes. - — 8 * 
| | 4 The 


Fe 5©S 0 -— A Koa {fe 9  . . 9 © . mr az = 6 


— * —= - % _ 
* IN” a FF = ©... * | = * N „ a4 9 


* 


APPEND IX. 65 
The Proportions hitherto mention'd of the 
Colours to be uſed in the Mixtures, relate to the 
Quantity of the Rays of Light, and not to the 
Materials which artificial Colours are made of. 
Wherefore if ſeveral artificial Colours were to be 
mix'd according to theſe Rules, and ſome of them 
are darker than others, there muſt be a greater 
Proportion uſed of the darker Materials, to pro- 
duce the Hue propoſed, becauſe they reflect 
fewer Rays of Light in proportion to their Quan= 
tities ; and a lefler Proportion muſt be uſed of 
the lighter Materials, becaule they reflect a greats 
8 r 
If the N of the material Colours, which 
are uſed in Painting, was ſo perfectly known, as 
that one could tell exactly what Species of Co- 
lour, how perfect, and what degree of Light and 
Shade each Material has with reſpect to its Quan- 
tity, by theſe Rules one might exactly produce 
any Colour propoſed, by mixing the ſeveral Ma- 
terials in their juſt Proportions. But tho' theſe 
Particulars cannot be known to ſufficient Exact- 
neſs for this put poſe, beſides the Tediouſneſs that 
would be in Practice; to meaſure the Colours 
according to their exact Proportions; yet the 
Knowledge of this Theory may be of great uſe in 
Painting. Suppoſe, for example, I had a Palate 
rovided with the ſeveral Colours at az &, cz die.: 
uppoſe for inſtance at 4 Carmine; at “ Orpi-, 
ment; at c Pink; at 4 Ultramarine, at eSmalts; 
and I had occaſion to make a broken Green, = 
as judge ſhould be placed at x. Looking round 


the Point x, I ſee that it does not lie a great 
Bs i: deal 
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eal out of a Line dfWvn thro' r and 4; there- 
ore I conclude, that mixing the Colours c and 4 

will come very near what I want. But becauſe 
* is nearer to the Center O than the Line 4 
having brought my Tint as near as I can to what 
Want, ſuppoſe to =; I look from = croſs æ for 
Tome Colour oppoſite” to =, to break the Tint 
With, and I find the neareſt to be a, therefore by 
mixing of the Colour 41 bring the Compoſition 
ta the Tint J have occaſion for. If the Colour « 
carries the Tint too much towards the Line OD, 
put a little more of the Colour 4, which brings 
it into the right place. Or having got the Tint =, 
I might have broken it with White, whoſe place 
is at the Center O. Or putting a greater pro- 
portion of the Colour & inſtead of a, IJ may after- 
age ert the Tint by means of the Colour 6. 
And in the ſame manner by only inſpecting this 
Seheme, one may ſee in what manner to make 
any Tints whatſoever, that can be produced by 
the Colours that one uſes. Thus one fees that 
Red and Yellow makes a broken Orange Colour, 
which may ſtill be more broken by adding Blue, 
or Ingico, or Violet, which are to be taken one 
or other, as one would have the Tint inclined 
more to the Yellow or to the Red; Blue bring- 
ing it toward the Yellow, and breaking it much; 
and Violet carrying it towards the Red, and not 
YTreaking it 1o much. NA E 
From theſe Principles one may ſee the Reaſon 
wo the Materials of the brighteft and fimplett 
Colours are the moſt valuable, and of them why 
the lighteſt are moſt tobe'eſteem'd. The ſimpleit 
{i marie 1 Coun 
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Colours are the 170 valuable, becauſe, they can- 
by Miscture; for Mixture al- 
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not be produce 
ways breaks the Colours. Quppole 4, , c, d, , 
to be all the Colours you have, then drawing 
Lines to join the Points 4, & c, 4, e, all the Tintꝭ 
that can be produced by thoſe Colours will have 
their Places within the Area of the Polygone 
abe de. That the lighter Colours are more va- 
juable than the dark ones, is becauſe Black does 
not break the Colours ſo mych as White ; ſo that 
it is eaſier to make the clean dark Tints with light 
Colours and Black, than to make the bright light 
ones, with dark Colours and White. For by 
what has been ſhew\d, White Breaks the Colours 
very much, but Black being nothing but the ab- 
ſence of Light, on darkensthe Coldurs. Tho” 
upon account of the [mperfettion of the Materials 
that are in ule, Black does alſo break the Colours 
ſomething, betauſe there is no Material ſo per- 
fectly black as to have no Colour at all, as one 
may ſee by the beſt Blacks having Lights and 
Shades. There will be other Exceptions alſo to 
be made in the application of theſe Obſervations 
to Practice, upon account of the Particular Qua- 
lities of the Materials ſome Colours are made of. 
If all the Colours were as dry Powders, which 
have no effect upon one another, when mix'd, 
theſe Obſervations would exactly take place in 
the mixing of them. But ſome Colours are of 


| ſuch a Nature, that they produce a very different 


effect upon their Mixture, to what one would 
expect from theſe Principles. So that it is poſ- 
ſible there may be ſome dark Materials, w — 

| | | when 


- 


Arsen 
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hen diluted with White, may produce cleaner 
and-leſs compounded Colours than they gave 
when ſingle; as ſome Colours do very well to 
glaze with, which don't look well laid on in 4 
ody. But theſe Properties of particular Mate- 
rials I leave to be conſider d by the Practitioners 
V Ws 
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